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TuE chemical aspects of mental defect are important 


for: 


1. The early detection and treatment of those disorders for 


| which something can be done—e.g., phenylketonuria, galac-* 


tosemia, and nephrogenic diabetes insipidus. 

2. The detection of carriers—of these same three conditions. 

3, The ascertainment of hereditary types, to facilitate 
genetic counselling. 

The beginning of modern interest in the problem may 
be placed at just over a quarter of a century ago when 
Felling (1934) first described the association of phenyl- 
ketonuria with mental retardation. Further developments 
have had to wait for advances in biochemistry. The last 
few years have produced spectrophotometry and chro- 


| matographic methods, as well as (and associated with) 


analysis applied to the very small quantities of blood that 
can reasonably be taken from infants. Histochemistry, 
silica-gel chromatography, and other methods also 
contribute. The result has been the rapid development of 
a large literature on biochemical changes associated with 
mental defect, not without some coniusion in terminology. 
This paper is an attempt to introduce some element of 
classification, discussing treatment and prevention where 
possible. No attempt has been made to cover all the 
published work. A single or key reference is given where 
possible and variations on a main disorder are also 
annotated. 
Number of Cases 

What is the size of the problem? It is possible to 
ascertain the number of people in institutions for the 
mentally defective, the number under supervision in 
the community, and so forth, and then to estimate the 
occurrence of biochemical defects. 

Skottowe (1957) gives comparable figures for 1954 for 
England and Wales as: 
Authorised accommodation in mental-deficiency 

hospitals oe 8 52,338* 
Mental defectives under statutory supervision 

57,734 

Mental defectives under voluntary supervision 


16,276 
* Overcrowding in some about balances beds out of use. 


The number of mental defectives ascertained during the 
year was nearly 7000. 

The second part of the calculation is illustrated by an 
analysis of 200 consecutive admissions to the Fountain 
Hospital (mainly idiots and imbeciles under 5 years of 
age) (Berg and Kirman 1959). For causes which can be 
precisely ascertained the figures were: 

Phenylketonuria ‘ ie aa ms 

Cerebral lipoidosis .. ie a eee 

Galactosemia oS he Fo 

Hypoglycemia as ie eee | 
How far kernicterus may be counted as a biochemical 
disturbance is questionable. There were 7 in the 
Fountain Hospital series. There was also one case in 
which the possible cause of defect was gastroenteritis 

7145 


Total 126,348 


35% of total 


with coma (the part played by electrolyte disturbances 
will be discussed later). From another analysis by Berg 
(1959), of 1900 patients admitted to the Fountain Hospital 
group in the preceding twelve years, a slightly different 
picture appears: 

Phenylketonuria 

Cerebral lipoidosis 

Galactosemia .. 1 (0:05%) 

Hypoglycemia 1 (0:05%) 
This analysis also includes 2 cases of cretinism and 1 of 
lead poisoning. 

Applying these percentages to the total number of 
already cited, we find that somewhere between 2500 and 
4500 of the 126,000 ascertained mental defectives might 
have a biochemical factor in their etiology. This does not 
take in more recently described abnormalities which, 
although apparently rare when first described, soon came 
to be reported in various quarters. 


In the United States similar attempts at analysis are 
appearing. One useful figure for comparison is that of 
Jervis (1952) who gives 0:5 to 1% for the incidence of 
phenylketonuria among idiots. Both sets of the Fountain 
Hospital figures put it higher (at 1-5°%), but the use of the 
terms ‘“‘ idiot ’’ and ‘‘ imbecile ” may be different. 

Another method of approach wouid be to ascertain the 
level of a particular chemical defect for the whole popula- 
tion by testing appropriate samples. Munro (1941) 
estimated the frequency of phenylketonuria in the general 
population as at least 1 in 50,000 in the United Kingdom. 
Jervis (1937) put the incidence in the United States as 
1 in 25,000, but Rappaport (1959) gives it as 1 in 40,000, 
presumably in the United States, although this is not 
specifically stated. From this it appears that among the 
600,000 children born in Engiand and Wales each year 
and surviving at least tweive months there will be some 
12 to 24 new cases of phenyiketonuria. Now that routine 
testing of the urine of young babies is taking place in some 
areas, this may prove to be an underestimate. 

Put this way, the number of potential new mental 
defectives each year with a biochemical etiology may seem 
small. But the estimate is based on only one type of 
chemical anomaiy, perhaps the easiest to detect, and as 
others are added the problem will reach more serious 
proportions. Moreover, very little is known about the 
extent of heterozygotic carriers in the phenylketonuric 
story. 


28 (15%) 
74%) \ Total 20% 


Chemical Damage 

Chemical damage to the brain can, in the strictest 
sense, be done in many ways. “‘ Poisoning ”’ by bilirubin, 
by oxygen lack, and electroiytic disturbances could all 
come under this heading. For the most part, however, 
the disorders with which we are concerned are due to 
defects of enzymes which lead to the accumulation of 
poisonous substances, damaging to the developing brain. 
Richter (1959), in a fascinating study of the protein 
metabolism of the brain, estimates that, in this alone, 
possibly 20,000 enzymes are involved. Hence the number 
of theoretical defects might be much higher than present 
knowledge reveals. Before considering the general classi- 
fication of these enzymatic defects—probably, for the 
most part, genetically determined—I shall mention three 

rather special types, two in fact of enzymatic origin. 

F 
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Lead 

Gibb and MacMahon (1955) described a boy of 71/, 
years who was admitted to a mental hospital severely 
retarded and was eventually found to have lead poisoning. 
Defect due to lead was included in the Fountain Hospital 
series mentioned above. Some children with lead poison- 
ing are known to have pica, and some children with pica 
are retarded mentally, possibly even before they start 
their strange habits. But anyone who has seen the 
wreckage which can remain after acute lead encephalopathy 
will have no doubt of the effects of lead upon the brain. 
The possibility of lead as a factor might be borne in mind 
in any general plan for screening mentally defective 
children for biochemical defects. (X-ray of a long bone, 
blood-films for basophil punctation, or urine examination 
for increase in coproporphyrins can all help and are 
simpler than estimations of blood-lead levels.) 


Copper 

Copper is incriminated in relation to the brain damage 
in Wilson’s disease. Recent studies, however, have 
revealed a lack of correlation between biochemical and 
clinical findings. The new treatment with penicillamine 
is costly and the results variable (Walshe 1960). The 
changes in the nervous system appear to be related to 
an inborn metabolic error, but in general the effects are 
not seen at the earliest until later childhood. 


Goitrous Cretins 

Studies of non-endemic goitrous cretins (Hutchison and 
McGirr 1956, McGirr et al. 1959a and b) have indicated 
an enzyme deficiency dependent upon a single autosomal 
gene, acting as recessive and producing effects only in 
homozygotes. Heterozygotic carriers, otherwise normal, 
can be detected by modern methods and this is clearly of 
importance for the giving of genetic advice. When the 
thyroid enzyme defect is complete the result is a goitrous 
cretin who is always mentally defective in some degree. 


General Classification 


The biochemical abnormalities most commonly as- 
sociated with mental defect are (1) cerebral lipoidosis, 
(2) aminoacid anomalies, (3) carbohydrate anomalies, and 
(4) disturbances of water and electrolyte metabolism. 


Cerebral Lipoidosis 
The nomenclature here is confused as regards the 
abnormal lipoids found, although the clinical classifica- 
tion is relatively simple. Examples culled from various 
books and articles give the following: gangliosidosis, 
sphingomyelinosis, cerebrosidosis, cephalin-lipoidosis, 
and lipoglyco-protidic-thesaurismosis. 
Infantile Gaucher’s Syndrome 
This is a rare recessive with a cerebroside identified as 
the abnormal lipoid. I reported an example thirty years 
ago (Moncrieff 1930) and did not meet it again until last 
year. In this second case it became clear retrospectively 
that an older child in the same family had the same 
disorder, although I had missed it. A curious feature of 
this group is the opisthotonus. The spleen is usually big 
enough to make a diagnostic biopsy easy. It is interesting 
that in the more usual type of Gaucher’s disease beginning 
after infancy no question of mental defect arises (cf. 
Niemann Pick after infancy). There is no racial factor. 


Niemann-Pick Disease 


This is mostly seen in the Jewish race as a recessive. 
There is splenomegaly and the skin is often a curious 





yellow colour with a turbid blood-plasma. The abnormal 
lipoid is now classed as sphingomyelin. Recently, 
Forsythe et al. (1959) have described this form of lipoj- 
dosis in patients aged 9, 10, and 19 years. So far (personal 
communication) none of these has shown any deteriora- 
tion of intelligence (intelligence quotients on last testing 
are, respectively, 90, 100, and 110). 


Tay-Sachs Syndrome 

The cherry-red spot at the macula of the eye serves to 
pick out this variety, although a similar ocular condition 
may rarely be found in other lipoidoses. The main 
difference from Niemann-Pick disease is the constancy of 
blindness (amaurotic family idiocy). The lipoid concerned 
is a ganglioside. Again this occurs as a recessive, especially 
among, but not limited to, Jews in Eastern Europe. In the 
usual infantile variety the child dies young. The juvenile 
form (cerebromacular degeneration) does not really 
present as an initial problem of mental defect in early life. 


New Type 

Hsia and his colleagues have recently (Bigler et al. 1959) 
described a new variety of cerebral lipoidosis associated 
with mental defect. Their two patients were siblings born 
of parents who were second cousins. The lipoid abnor- 
mality is shown by an increase in the concentration of 
%»-lipoproteins. 

Related Disorders 

Two other examples of mental defect with metabolic 
changes similar to the lipoidoses may be briefly mentioned 
here because they do not conveniently fall into the 
simplified classification used above. 

Von Gierke’s glycogen-storage disease is said to have a cerebral 
form, but I have not seen this. Rappaport (1959) gives a good 
table summarising the varieties of this syndrome. The pos- 
sibility of damage to the brain by hypoglycemia in this disorder 
should not be overlooked. 

** Gargoyles”? (chondro-osteodystrophy) are mentally 
retarded; and here the abnormal chemical findings involve an 
acid mucopolysaccharide. Both this and glycogen storage are 
genetically determined as recessives. 

In a discussion at the International Congress of 
Pediatrics last year it was suggested that late meta- 
chromatic leucodystrophy of genetic type is associated 
with an inborn lipoid defect—sphingolipoidosis. 

Diagnosis in the lipoidoses may sometimes be made by 
histochemistry applied to biopsy material obtained by 
spleen, liver, or marrow puncture. Brain biopsy can also 
be used. Blood-lipoid studies are being increasingly 
developed. No cure or amelioration seems possible, but 
exact diagnosis permits precise genetic counselling. 


Aminoacid Abnormalities * 


There is a constant flow of articles describing new 
varieties of aminoacid metabolic errors associated with 
mental defect. Classification is difficult. Some “‘ spots” 
found by chromatography have yet to be identified. 
Screening of urines and blood by modern chemistry have 
also revealed abnormal patterns of aminoacid metabolism 
which are not apparently associated with mental defect. 
For example: 

As a result of the alleged finding of phenylpyruvic acid in 
the urine of a baby aged 7 weeks, he was admitted to my ward 
for further investigation. This failed to confirm the presence 
of that abnormality in the urine and the blood-phenylalanine 
* Since this was written Richmond S. Paine (New. Engl. ¥. Med. 1960, 

262, 658) has dealt in more detail with this special group as well 


as with other aspects of biochemically determined mental 
retardation in children. 
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level was normal. However, the blood-aminoacid pattern 
showed a general increase in aminoacids, especially of 
methionine, valine, and leucine. There were no essential 
changes in the electroencephalographic pattern (Dr. G. 
Pampiglione). Estimation of intelligence was difficult, partly 
because the parents spoke no English; but the general impres- 
sion was that the baby was normal and this has been confirmed 
as he grew older. More important is the fact that the amino- 
acid levels in both parents and an older sibling, all normal, 
showed a pattern similar to the baby in the upper normal range. 
In this case, therefore, there may be a slight metabolic 
aberration of no significance for mental development. 


Phenylketonuria 

This may be regarded as the prototype of aminoacid 
abnormalities. It was also the earliest to be described 
(Folling, 1934), and, to an extent not yet defined, it is 
influenced by treatment. The experience of our group at 
The Hospital for Sick Children has been previously set 
out (Woolf, Griffiths, and Moncrieff 1955, Woolf, 
Griffiths, Moncrieff, Coates, and Dillistone 1958), and a 
paper discussing current problems is in preparation. To 
summarise briefly, the points I would stress are that, 
apart from clear evidence of improvement in the level of 
intelligence when a child is placed on a diet low in 
phenylalanine (which incidentally cannot be achieved by 
standard hospital care alone), in some of these patients 
under dietetic control an abnormal electroencephalogram 
returns to normal and the usual fair hair darkens in a 
striking way. To be of most value the special diet must be 
started as early as possible in life, and, while early diag- 
nosis is easily achieved in the younger sibling of an 
affected child, the routine urine testing of all babies at, 
say, the age of 3 weeks, raises quite a lot of problems. It 
is now accepted that the disease is due to a missing enzyme 
in the phenylalanine-to-tyrosine process. This appears 
to be due to a recessively determined genetic fault. 


“ Ocular-cerebral Dystrophy ” 

In 1952 Lowe and his colleagues described a syndrome 
of organic aciduria (9-10 aminoacids in the urine), 
decreased ammonia production, hydrophthalmos, (con- 
genital glaucoma), and mental retardation. A severe 
degree of acidosis was shown in the blood and there was 
osteomalacia. No hereditary factor was found. This con- 
dition is now often referred to as ‘“‘ ocular-cerebral 
dystrophy ”’. 

Under this general heading it is possible to include 
several other probably related syndromes: 

Bickel and Thursby-Pelham (1954) described what they 
termed “an obscure syndrome with mental and physical 
retardation, eye changes (cataracts and enophthalmos), a 
metabolic acidosis and hypophosphatemic rickets. There was 
no hereditary factor. 

In contrast, the possibility of genetic origin is present in 6 
cases of amonoaciduria, mental defect, and congenital lesions 
mostly affecting the eyes described by Thelander and Imagawa 
(1956). All 6 had some abnormality of the eyes or surrounding 
tissues. In 1 child there was a history of congenital anomalies 
on both sides of the family and in another the grandmother was 
said to have congenital deafness. 

In the case of two brothers of unrelated parents reported by 
McCance et al. (1960) there was a rather similar picture of 
mental retardation and eye changes (corneal opacities, partial 
blindness, and nystagmus) with a metabolic acidosis and poor 
production of ammonia; but here the brain lesions found 
postmortem were thought to be of developmental origin. (There 
was also absence of the testes, and kidney changes suggestive of 
development failure.) The biochemical changes were not, there- 
fore, regarded as the cause of the mental defect. The combination 


of eye changes and mental defect, however, brings the con- 
dition under the general title of this section. 
Aminoacid Abnormality Associated with Fits and Ataxia 
In 1958 Allan and his colleagues reported a family in 
which 2 out of 4 children suffered from mental retardation, 
fits (followed by ataxia), friable hair, and cardiac murmurs. 
The urine showed large quantities of an abnormal sub- 
stance which has since been identified (Dent 1959) as 
arginin-succinic acid. A special interest in this syndrome 
is the high concentration of the abnormal substance in the 
cerebrospinal fluid, suggesting that it may be formed in 
the brain. (In phenylketonuria the level of phenylalanine 
is lower in the cerebrospinal fluid than in the plasma.) 


The Hartnup Syndrome 

Here a gross aminoaciduria of a unique pattern in 4 out 
of 8 children of a marriage between first cousins, is 
associated with progressive mental deterioration and a 
pellagra-like skin (Baron et al. 1956) As it happened, 
I saw the eldest of the affected children before the war and 
at that stage a pellagra-like skin condition was evident as 
well as a curious gait and muscle weakness which in 
retrospect might have been called ataxia. At that time the 
mental state appeared normal although not specifically 
investigated, and at present it is only the 2 elder of the 4 
affected children who have shown signs of mental 
deterioration. The enzyme block may be along the path- 
way of tryptophan to nicotinic acid. 

Since the original paper other cases have been described 
and apparently I was not alone in missing the essential 
point about the nature of this disorder. Hersov in 1955 
described a case of ‘‘ childhood pellagra with psychosis ”’. 
Later he reported (Hersov and Rodnight 1960) that in fact 
his original case was one of Hartnup disease, and he added 
2 other cases in a family, although the psychiatric disorders 
were described as non-specific and there was no evidence 
of mental retardation or deterioration. 


The Oast-house Syndrome 

This is one of two new syndromes distinguished by the 
smell of the urine. (The odour in untreated phenylketo- 
nurics is also said to be characteristic. I cannot smell it, 
but nor can I smell acetone. Perhaps we need a sub- 
division of the “‘ aromatic aminoacidurics ’’.) Smith and 
Strang (1958) described an infant with severe mental 
defect and recurrent episodes of cedema associated with 
the presence of «-hydroxybutyric acid and phenyl- 
pyruvic acid in the urine. This gave a very unusual smell 
which has since been likened to that of an oast-house. 
(Since this is essentially a British feature, related to the 
hop-fields, the term may be accepted as a counter to the 
name of the next syndrome, which refers to a North 
American product!) The urine also contained excess of 
phenylacetic acid, phenylalanine, tyrosine, and methionine. 
A subsequent communication (Jepson, Smith, and Strang 
1958) discusses further biochemical findings and notes 
especially the very low excretion of other aminoacids. 


The Maple Syrup Syndrome 

Menkes, Hurst, and Craig (1954) were the first to 
describe this syndrome. They recorded a family investi- 
gated at the Boston Children’s Hospital in which 4 
siblings died with rapidly progressive degeneration, who 
throughout life had passed a urine with a strong odour of 
maple syrup (identified by the unfortunate mother). At 
this time the investigations suggested a reduced aminoacid 
nitrogen excretion in the urine, in which no abnormal 
aminoacids were revealed by chromatography. However, 
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in a child with this syndrome who survived to 20 months, 
Westall, Dancis, and Miller (1957) found an abnormal 
aminoacid pattern in blood and urine samples obtained 
during the last few weeks of life. Valine, leucine, and 
isoleucine levels were greatly elevated. This patient had 


been seen in New York by Dr. Charlotte Grantz who later - 


became my house-physician. We were therefore pre- 
pared to find a case and in 1958 the odour was detected in 
the urine of a 4-month-old baby with severe mental 
retardation. (A small sample of maple syrup was cbtained 
from a shop for confirmation, so ignorant were we of this 
particular smell.) As recorded by Mackenzie and Woolf 
(1959), the urine contained large amounts of valine, 
leucine, and isoleucine. A transatlantic link with the New 
York workers established that a specimen of urine from 
the London patient contained abnormalities identical with 
those of their patient. Certain other abnormalities were 
also present in the urine in both these patients. Further 
identification has been described by Menkes (1959) and 
by Dancis, Levity, Miller, and Westall (1959) and Dancis, 
Levity and Westall (1960). 

Other Aminoacid Abnormalities with Mental Defect 

Certain other examples of an association between mental 
defect and abnormal excretion of aminoacids in the urine 
can be briefly mentioned. 

Wright and Fink (1957) have reported excess of peadie- 
isobutyric acid in the urine of mongols, although no causal 
connection is likely. 

Childs and Cooke (1959) have recorded a mentally retarded 
patient of 18 months with excess of glycine in the blood and 
urine. 

Deficiency of pyridoxine in the diet may cause abnormali- 
ties in aminoacid metabolism especially affecting tryptophan. 
Bessey, Adam, and Hansen (1957) reported that 3 of their 9 
cases of pyridoxine deficiency showed retarded mental develop- 
ment. 

Another aspect of this problem was raised by Cochrane at 
last year’s International Congress of Pediatrics. He described 
5 male infants with spasms and mental retardation at the age 
of 4-6 months. By a tryptophan load test all were found to 
have vitamin-B, deficiency, and after they were given pyri- 
doxine the spasms decreased and their mental state improved. 

This whole subject is full of complexities and will not 
be discussed further. The possibility of abnormal 
metabolic conditions in infantile psychosis is also outside 
the scope of this article, although mental retardation 
certainly occurs and there might be some changes similar 
to those reported in adult schizophrenia; but in this 
field at present there is no clear agreement of the findings. 


Carbohydrate Metabolism 

Galactosemia 

Abnormal metabolism of lactose can be associated with 
mental defect. It appears to be established that there is 
an enzymatic defect at the site of conversion of galactose-1- 
phosphate to glucose-1-phosphate, and the defect is the 
result of an autosomal recessive gene. It shows itself by 
feeding difficulties and failure to thrive in early life and 
there are several varieties of different severity (Komrower 
1957). In the most serious cases jaundice and enlargement 
of the liver develop early with vomiting and diarrhoea and 
lethargy. A reducing substance will be found in the urine 
but no ketone bodies. Death may occur before the diag- 
nosis is established. In other cases these initial symptoms 
are less severe and the child lives on to develop cataracts 
and signs of mental retardation. Mild cases are found 
(sometomes by accident) often with a clear intolerance for 
milk but without obvious liver damage, cataracts, or 


———, 


mental defect. Cases of medium severity—that is with 
mental retardation and some stunting of growth—may be 
commoner than has been generally realised. Diagnosis can 
be established by chromatography of specimens of urine, 
or at the earliest possible moment by incubating red 





blood-cells, obtained from cord blood, with galactose 


(Schwarz, Holzel, and Komrower 1958). 
babies accumulation of galactose-l-phosphate can be 
demonstrated. 

Treatment by a lactose-free diet offers very promising 
results if started early, and even if it is started late some 


In affected — 


Ea 


~~ 


arrest of an increasing degree of liver change and mental | 
\ 


retardation may be effected. It is essential to exclude even 


minute quantities of lactose, and samples of special milk | 


preparations must be subjected to a critical scrutiny. It 
must also be remembered that certain tablets (including 
vitamin C) are made with lactose. Just as the chemical 
state may appear in varying degrees of severity, so the 
degree of “‘ sensitivity ’’, so to speak, to lactose in the diet 
may vary, and tolerance may increase in later childhood, 

There is a possibility of picking out heterozygotic 
carriers by the galactose-tolerance test. 

In view of what will be said about fructosuria it is 
interesting to note that hypoglycemia can occur, the 
blood-glucose falling as the blood-galactose rises (Dor- 
mandy, Leak, and Grant 1959). Some of the mental 
retardation in galactosemia might possibly be due to this 
indirect effect. 


Sucrosuria 

The occurrence of a syndrome of sucrosuria, hiatus 
hernia, and mental defect was described in 1954 (Mon- 
crieff and Wilkinson). Subsequently Woodruff (1958) 


described further cases from The Hospital for Sick | 


Children, Great Ormond Street; and, as one of these 
patients was certainly normal mentally, this confirmed 
what was noted in the original paper that the abnormal 
sucrose metabolism is unlikely to have anything to do 
with the production of mental defect—although Woodruff 
mentions one child with doubtful retardation, who 
improved remarkably after a sucrose-free diet was 
started. 

The biochemical aspects of sucrosia are full of interest, 
and while I do not accept the view of Perry et al. (1959) 
that our cases were physiological variations, the conclusion 
that sucrosuria is unrelated causally to mental defect can 
be endorsed. The subject therefore warrants no further 
discussion here. 


Fructosuria 

Froesch and his colleagues in Ziirich (Froesch et al. 
1959) have described a family with hereditary fructose 
intolerance, an interesting feature of which is that when 
the blood-fructose rises to abnormally high levels (as 
during a fructose-tolerance test) hypoglycaemia develops. 
2 out of 3 patients investigated (out of a total of 7 affected 
relatives) appeared to have an intelligence level below the 
average. As in glycogen-storage disease and in galac- 
tosemia the part played by hypoglycemia must be borne 
in mind. 
Hypoglycemia 

In 1954 McQuarrie described a condition of spontane- 
ously occurring hypoglycemia in infants for which no 
obvious cause could be found. Since then it has been 
recognised that there are various forms of hypoglycemia in 


childhood (for a useful review see Rappaport 1959), and | 


it is clear that repeated or prolonged hypoglycemic 
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deterioration. In the young baby convulsions may be the 
only obvious symptom, and it must be remembered that 
for a few days after birth low levels of blood-glucose are 
common—even as low as 20 mg. per 100 ml—with 
eventual good progress. A fasting blood-sugar level under 
45 mg. after the newborn period is probably diagnostic. 
There is also a curious type of hypoglycemia associated 
with the administration of leucine (Cochrane et al. 1956). 
In the idiopathic type, as described by McQuarrie, 
blood-sugar levels may become normal as the child gets 
older. As, however, the repetition of attacks of hypo- 
glycemia may damage the brain, treatment for a period 
by corticotrophin or cortisone is advisable to raise these 
levels. Care must be taken to use the smallest dose which 
will control the situation. Personal experience with a 
fatal case suggests that the tailing-off process in dosage, 
which must be gradual, places the child temporarily in 
avery vulnerable position as regards adrenal insufficiency. 
Water and Electrolyte Disturbances 
Nephrogenic Diabetes Insipidus 
This condition, also called ‘ Pituitrin-resistant 
diabetes insipidus”? or more simply “ congenital defect 
of water metabolism ”, is frequently but not inevitably 
associated with mental defect. Kirman and others (1956) 
suggest that the renal tubules may have an anatomical or 
functional abnormality. Later studies (Carter and 
Simpkiss 1956) indicate that the condition is transmitted 
as a sex-linked recessive, only males being affected. In 
affected children who have survived a turbulent infancy, 
some improvement may be achieved by increasing the 
intake of water, but the raised intelligence level is not 
necessarily maintained. Very early detection followed by 
“treatment ” which consists in frequent administration 
of water, holds out hope of a normal development. This 
is the only condition in which a baby who may be a 
potential ament can be endowed with a mind simply by 
giving a great deal of water. The practical problems 
involved are by no means trivial and maternal cooperation 
must be of a high order. It is open to discussion whether 
it is the dehydration as such which is responsible for 
cerebral damage or the raised blood-sodium associated 
with the disturbance of water balance. (Modern work on 
gastroenteritis with electrolyte disturbance suggests that 
a high sodium in the blood is a potent tissue poison.) An 
alternative explanation of the mental defect in these 
water-losing babies is that the necessity to drink frequently 
and pass urine fregently all round the clock in early life 
interferes grossly with sleep so that the child is seldom 
properly awake by day to develop social contacts and the 
normal “‘ skills ’ of early life. The degree of mental defect 
sometimes encountered makes this rather improbable. 
This is a condition in which the carrier state in 
heterozygotes can be determined (Carter and Simpkiss 
1956) by a relatively simple urine concentration test in the 
females of a family in which nephrogenic diabetes 
insipidus occurs or is suspected. Thus early treatment 
can be instituted in male offspring; and genetic advice, if 
taken, could reduce the number of affected infants. 


Sodium 

As already mentioned, high sodium levels in the blood 
may well be responsible for cerebral damage and mental 
defect. Crome (1952) has described a baby of 6 months, 
developing normally up to that age, who, after gastro- 
enteritis producing severe dehydration, was found to have 
quadriplegia, petit mal, athetosis, blindness, and idiocy. 
At necropsy there was no evidence of thrombosis or 


vascular changes in the brain, which did, however, show 
diffuse pathological changes. The evidence presented 
suggests the possibility of hyperelectrolytemia, although 
this is not specifically indicated by Crome. The opposite 
condition of hyponatremia has been described in asso- 
ciation with diffuse cerebral damage (McCrory and 
Macaulay 1957). The baby was severely retarded 
mentally and the authors describe the condition as 
** cerebral salt wasting ” with excessive retention of body 
water. 

In renal acidosis (Lightwood, Payne, and Black 1952) 
there is no evidence of permanent mental retardation al- 
though there is marked mental apathy in the acute phase. 
The blood-sodium may be high on admission to hospital 
but usually becomes normal after adequate hydration. 


Calcium 

Whatever is the fundamental cause of hypercalcemia, 
it is clear that there is a benign type and a severe type 
(Lightwood and Stapleton 1953). The latter may certainly 
be associated with mental defect. 

There may well be other forms of electrolyte disturbance 
associated with mental defect. The examples given in this 
section serve as a warning that relatively simple disorders 
of water and electrolyte metabolism may be associated 
with permanent and serious changes. 


Summary 

This paper attempts to classify and discuss what appear 
to be biochemically determined examples of mental 
retardation in childhood, now being reported with rapidly 
increasing frequency. 

The size of the problem is certainly not negligible 
although the number of examples in which treatment can 
prevent or improve the mental state is small. In geneti- 
cally determined forms of these disorders detection of 
carriers and accurate diagnosis will facilitate the giving of 
accurate genetic advice. 


I am greatly indebted to my colleagues at The Hospital for Sick 
Children, Great Ormond Street, and especially to those in the 
biochemical department, Dr. Barbara Clayton and Dr. R. H. 
Wilkinson. Dr. G. Pampiglione has performed electroencephalo- 
grams when required and Mr. Stephen Coates has continued to be of 
most valuable help with intelligence testing. Dr. L. Woolf, who was 
a member of our original team, is now in Oxford but continues to 
help me with advice and criticism. Some of the work was supported 
by the research committee of The Hospital for Sick Children. 
I must also thank numerous other friends and colleagues on both 
sides of the Atlantic who have supplied references and discussed 
matters personally. I hope I have not incorporated anybody else’s 
ideas without acknowledgment. 
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THE well-known clinical picture of Cushing’s syndrome 
is frequently accompanied by changes in the body- 
chemistry, such as hypokalemic alkalosis, glycosuria, 
hyperglycemia, and increased excretion of steroids in the 
urine. The increased excretion of steroids is due to hyper- 
activity of the adrenal cortex, the cause of which may be 
primarily in the adrenal or secondary to stimulation by 
the pituitary. Similar disturbances may arise in patients 
with ovarian tumours of a type which produce active 
steroids. 

Evidence has been accumulating, however, that certain 
malignant tumours in other organs, not usually associated 
with steroid metabolism, may be associated with clinical 
or biochemical changes identical with those found in 
classical Cushing’s disease, and pointing to a similar 
increased activity of the suprarenal cortex. The reason for 
this association is unknown, and we have been prompted 
by observations on two such cases to examine the details 
of previously reported examples and to attempt a 
critical review of the data. 


Case-reports 
CASE 1 
The patient, a Civil Servant, aged 61, was admitted to 
Lewisham Hospital on March 12 with symptoms of congestive 
cardiac failure. A fortnight previously he had had a sudden 
pain in the right shoulder, and his legs began to swell. His 
abdomen had become swollen a month earlier, but he had 
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continued at work till a week before admission. There was a 
history of heavy beer-drinking for twenty-five years. 

On admission there was considerable enlargement of the liver 
with massive cedema of legs and sacrum. He was not breath- 
less, and his pulse-rate was 80: his blood-pressure was 210/140 
mm. Hg; there was some left ventricular enlargement, but 
the heart sounds were normal. The urine contained a trace of 
protein, and a few white cells, red cells, and casts: there was 
slight reduction of Benedict’s solution. The blood-count was 
normal, and Wassermann reaction negative. The symptoms 
were regarded as due to cirrhosis of the liver. 

Chemical examination of the blood showed normal liver- 
function tests, but a profound hypokalemic alkalosis (sodium 
159 mEq. per litre, potassium 2-8 mEq. per litre, chloride 
86 mEq. per litre, bicarbonate 41-5 mEq. per litre). The 
blood-sugar was 311 mg. per 100 ml. two hours after a meal. 
The electrocardiogram on March 20 showed very low T waves 
with a depressed sT segment, suggestive of potassium 
deficiency. 

The diagnosis of hyperadrenalism was now considered. The 
high 17-hydroxycorticosteroid secretion supported this diag- 
nosis (see table 1). The blood-sugar curve following 50 g. 


TABLE I—CASE 1: STEROID EXCRETION 








Steroid March 21 April 10 April 25 
17-ketosteroids. . 22:3 15-6 15-7 
17-hydroxycorticosteroids 62°6 36°9 75:7 
21-deoxysteroids “ ae _ 25 0-85 











Owing to difficulty in collecting complete a specimens, 
the above values are expressed as mg. steroid per g, creatinin 

17-ketosteroids estimated by M.R.C. method: Fidpdesapeetiennnai 
and 21-deoxysteroids by Norymberski’s method. 


glucose gave figures of 84, 119, 145, 195, and 179 mg. glucose 
per 100 ml., with heavy glycosuria at the end of the first and 
second hours. No striz, however, were noted, the distribution 
of body-fat was not typical of Cushing’s syndrome, and there 
was no suggestion of “‘ moon face ” 

Subsequent progress.—The patient’s clinical condition im- 
proved at first. The oedema had disappeared by April 2, but 
the liver continued to enlarge, and was now felt to be hard and 
irregular; and the diagnosis was therefore revised to carcinoma 
of the adrenal, with 
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sided, and the blood chemistry had returned to normal by 
April 16 (see fig. 1): unfortunately no observations were made 
after this date. The patient died on May 9. 


X-ray examinations of chest on March 12 and April 25 
showed no evidence of neoplasm of lung. 

The sputum was examined on three occasions, but no malig- 
nant cells were found. 

The hemoglobin level gradually fell from 94% (Haldane) on 
March 12 to 62% on April 16, and the erythrocyte-sedimenta- 
tion rate rose from 3 mm. per hour to 29 mm. per hour 
(Westergren). Total and differential white-blood-cell counts 
were normal on three occasions. 


Necropsy 

The body was that of a poorly nourished man, 160 cm. in 
length, showing slight brownish pigmentation of the skin of 
the face, chest, and arms, and slight pigmentation of the inside 
of the mouth. There was considerable pitting cedema of the 
legs, extending to the groins, and a sacral pad of oedema. The 
abdomen was moderately distended with ascites. 

Abdominal cavity contained about 500 ml. of clear yellowish 
fluid; pleural cavities each contained about 200 ml. of clear 
fluid; and pericardial cavity contained about 20 ml. of such 
fluid. 

The heart (290 g.) was of average normal size; there were no 
valvular lesions. The myocardium appeared grossly normal. 
Coronary vessels free of atheroma; aorta showed a few plaques 
of atheroma with ulceration in the lower abdominal part. 

Mouth, apart from pigmentation, was normal. Larynx, 
trachea, and main bronchi contained purulent mucus.: Lungs: 
right (844 g.) showed early bronchopneumonia and cedema; 
left (928 g.) showed massive oedema on gross section, with 
fluid pouring freely from the cut surfaces. On the posterior 
aspect of the upper part of the left lower lobe was a hard 
spherical mass about 3 cm. in diameter, lying beneath the 
pleura. On gross section this proved to be a yellowish-white 
mass of tumour tissue presenting the typical gross appearance 
of carcinoma of the lung. Corresponding tracheobronchial 
lymph-glands and hilar glands were enlarged and invaded by 
tumour tissue. 

Liver (4025 g.) was grossly enlarged. On gross section the 
parenchyma contained a large number of deposits of tumour 
varying from about 1 to 3 cm. in diameter, so that there was 
hardly any normal liver tissue left. Gallbladder and bileducts 
normal. Pancreas (115 g.) showed invasion of the head by 
metastatic tumour tissue. Spleen (160 g.) showed only con- 
gestion macroscopically. Upper abdominal lymph-nodes 
showed invasion by tumour tissue. 

Adrenals: the left adrenal was normal in size, although the 
cortex appeared unusually thick and yellowish, and was 
apparently rich in lipoid; the right adrenal was replaced by a 
large mass 9x 6x4 cm. which, on gross section, proved to 
consist of the adrenal, in the centre of which an extensive 
hemorrhage had taken place. A thin rind of cortical tissue 
could be identified in places at the periphery. The central 
part of the gland was occupied by a large mass of blood-clot 
of jelly-like consistency, parts of which were dark red and parts 
yellowish. No gross metastases were seen with the naked eye 
in either adrenal. 

Kidneys (each 196 g.) appeared congested but showed no 
evidence of tumour invasion. The capsules stripped smoothly 
and the corticomedullary pattern appeared normal. elves, 
ureters, bladder, prostate, and testes appeared grossly normal. 


CGsophagus and stomach normal. The first part of the duo- 
denum showed a deep chronic ulcer 1 cm. in diameter on the 
posterior wall. 

Thyroid (12 g.) grossly normal. 

Skeletal system: 8th thoracic vertebra contained spherical 
deposits of tumour tissue 2 cm. in diameter. Routine section 
of sternum and iliac crest showed no gross evidence of tumour 
Invasion. 

Cranial cavity healthy. Brain (1140 g.) appeared normal 
externally and on gross section. Pituitary macroscopically 
normal. 


Histology 

Adrenals.—Left adrenal: the cortex appeared unusually 
thick, the cells of all zones appeared larger than normal, 
especially in the zona fasciculata where they had a swollen 
hydropic appearance with small pyknotic nuclei. There were 
a few small clusters of oat-cell-type carcinoma cells present in ° 
the cortex. Right adrenal: the tissue largely consisted of a mass 
of blood-clot and fibrin. There was a thin rim of large cortical 
cells at the periphery of this central mass; a few minute foci 
of oat-cell carcinoma were seen in this cortical zone. 

Tumour of lung was an oat-cell type of bronchogenic 
carcinoma, showing invasion of the lung alveoli and of the 
peribronchial lymphatic vessels. 

Liver showed extensive infiltration of oat-cell carcinoma. 

Sternum and iliac crest showed no metastases. 

Duodenum showed a benign chronic peptic ulcer. 

Kidney, testes, and prostate showed no significant lesions. 

Pituitary.—The anterior pituitary appeared normal: no 
metastases present. There was no evidence of Crooke’s hyaline 
change in the basophilic cells. 

Comment 

This patient with carcinoma of the lung showed evi- 
dence of hyperactivity of the adrenal cortex initially but 
terminating in hypocorticalism due to adrenal hemor- 
rhage. The evidence for hypercorticalism in life is pre- 
dominantly chemical—the low serum-potassium, alka- 
losis, diabetic type of blood-sugar curve, and high steroid 
excretion. There were no clinical signs other than the 
rise in blood-pressure to support a clinical diagnosis of 
Cushing’s disease. At necropsy there was morphological 
support for the diagnosis of hypercorticalism in the hyper- 
plasia of the adrenal cortex and the increase in size of the 
cortical cells. 

CASE 2 

The patient, a housewife, aged 59, was admitted to Becken- 
ham Hospital in August, 1958, complaining of weakness, 
cedema, and dyspnoea. She had had panhysterectomy 
on account of carcinoma of the uterine body in 1954. 





On examination her 
blood-pressure was 
140/80 mm. Hg; she had 
cedema of legs, a moon 
face, hirsuties of face 
(which had only recently 
developed), and a much- 
enlarged liver. 


On admission the 
serum-electrolytes were 
normal, but on subse- 
quent occasions a serum- 
potassium of 3:2 mEq. 
per litre and a serum- 
bicarbonate value of 38 
mEq. per litre were re- 
corded. Steroid excre- 
tion on Sept. 15 was: 
17-ketosteroids 15-2 mg. 


9-x-Fluorohydrocortisone 
(mg. daily ) 


10 
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17-HYOROXY CORTICOSTEROIDS 17-KETOSTERO/DS 
( mg. per day ) 


per day, 17 hydroxy- 
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per day. The effect of 02 4 6 8 10 
9-a-fluorohydrocortisone DAYS 


on steroid excretion is 


z Fig. 2—Case 2: effect of 9-a-fluoro- 
shown in fig 2. 


hydrocortisone on urinary steroid 
excretion. 


Necropsy 

Postmortem examination showed hyperplasia of adrenals 
(combined weight 22 g.), massive enlargement of liver with 
many metastases, and subpleural carcinomatous deposits in 
lower lobes of both lungs. The histological appearance of these 
growths was compatible with a diagnosis of oat-cell carcinoma 
of lung. 
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Discussion 


Search of the literature has revealed thirty-six cases, 
besides our own, in which a malignant tumour of non- 
endocrine origin has been found in association with evi- 
dence of hyperactivity of the adrenal cortex, which has 
usually taken the form of typical Cushing’s syndrome. 


We use the term “ non-endocrine”’ tumours in this 
context to embrace malignant tumours arising in organs 
other than the pituitary, adrenal, or ovary: for this reason 
we have omitted Norris’ (1938) case of arrhenoblastoma 
associated with Cushing’s syndrome. It has been sug- 
gested that the thymus, tumours of which are included 
here, may have an endocrine function; but the precise 
nature of that function is not clear, and the actual thymic 


TABLE II—SUMMARY OF CLINICAL AND LABORATORY FINDINGS 


origin of some of the reported tumours is not always very 
convincing. 

We thought it would be helpful to set out the salient 
features of these cases, including our own, in a table 
(table 11) and then to consider them from the clinical, 
biochemical, and morbid anatomical aspects separately. 


CLINICAL FEATURES 

The Primary Neoplasm 

The first reported non-endocrine tumour associated 
with adrenal cortical hyperactivity was the carcinoma of 
lung described by Hurst Brown in 1928: this was before 
Cushing’s syndrome was recognised, and was described 
by him as “pluriglandular syndrome”. No other 
examples of lung cancer so associated were recorded until 


IN RECORDED CASES OF ADRENOCORTICAL ACTIVITY ASSOCIATED 


WITH MALIGNANT DISEASE 
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the two cases of Thorne in 1952. Meanwhile, between 
1930 and 1950 nine cases of carcinoma of thymus in this 
combination had been reported, and this became the first 
clearly defined group of tumours to be recognised as 
occasionally found with Cushing’s syndrome. Since 1952 
fifteen further cases of carcinoma of lung (including our 
two) have been reported, and this now forms much the 
larger group. The small group of pancreatic carcinomas 
is a well-defined entity; but the remaining, miscellaneous 


tumours exhibit no coherent pattern. 


Sex 


The series is too small to allow any conclusions regard- 


derance of males. 


Age 


cases six were in women. 
cancer cases show a great preponderance of men, in the 
ratio of about 5 to 1. 


is a relative increase amongst females. Five of six cases 
of carcinoma of pancreas were in women, whereas most 
series of cases of this tumour show a notable prepon- 


Similarly, of the eighteen lung cancer 
Again, most series of lung- 


Most of the patients are younger than the average for 


patients with their 


type of cancer. This is particularly 


striking in the cases of carcinoma of pancreas (Crooke 


1946); and there is 


a similar, but less striking, tendency 
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lung in this hospital in 1948-59, 97% were in patients 
above 50 years of age; only two cases were found in the 
fourth decade. In this small series of eighteen cases of 
lung cancer associated with Cushing’s syndrome, nine 
(50%) were below the age of 50, with one in the third and 
two in the fourth decade. 

On the other hand, regarded as examples of Cushing’s 
syndrome, some of the cases are relatively elderly. Asa 
broad generalisation we would say that in this association 
the patients tend to be young for their malignant disease 
but old for Cushing’s syndrome. 


Mode of Onset 

Several workers have drawn attention to the relatively 
rapid onset of symptoms of adrenal-cortical hyperactivity. 
These usually appear at about the same time as the 
symptoms and signs of the accompanying malignant 
disease; it is not possible to be certain which condition 
comes first, or whether the two arise at the same time. 
Inasmuch as Cushing’s syndrome tends to affect younger 
subjects, it might be thought that in the younger cases 
some disturbance of cell milieu due to an underlying 
adrenocortical hyperfunction tends to produce cancer. 
There is no evidence to support this, nor does it appear 
that classical cases of Cushing’s syndrome exhibit any 
such tendencies. There is no evidence that the cancer 
cells themselves have any direct hormonal action to account 
for appearance of Cushing’s syndrome more or less 
simultaneously with the neoplasm. 


Symptoms and Signs 

These fall into two groups, more or less easily separable: 
those due to the primary neoplasm, which call for no 
special comment, and those due to the adrenocortical 
disturbance. Of the latter, obesity or weight gain and 
hypertension are the features most constantly quoted. 
Hirsuties was recorded in all cases of lung cancer in 
females, in all the cases of pancreatic cancer, in half the 
thymic cancer cases, and in the woman with cancer of the 
colon. Thirst and polyuria were noted in a third of all 
cases—which is a similar prevalence to that found in 
uncomplicated Cushing’s syndrome according to Plotz 
et al. (1952). Skin changes, loss of scalp hair, sexual 
disturbances, and osteoporosis were all reported in 
various instances. Weakness was frequently noted, and 
in some cases was apparently due to hypokalemia. We 
have the impression that the full clinical picture of 
Cushing’s syndrome is commoner in the younger patients, 
the more elderly tending to show predominantly bio- 
chemical changes. 


CHEMICAL FEATURES 

Nearly all the cases in which chemical investigations 
were done show the complete picture of hyperadreno- 
corticalism. 

All showed glycosuria, with an abnormal glucose 
tolerance when this was tested. 

Nineteen out of twenty-three showed hypokalemic 
alkalosis: in six cases serum-potassium was below 
2:5 mEq. per litre and in two cases (Michael Reese 
Hospital 1954, Hékfelt et al. 1959) there was profound 
muscular weakness relieved by administration of potas- 
sium: in five other cases (Hurst Brown 1928, Massa- 
chusetts General Hospital 1953, Kepler 1933, Sprague 
et al. 1950, Mellgren 1945) muscular weakness was 
specifically noted, though there is no record of the effect 
of potassium administration. Strangely, in the case of 


Harrison et al. (1957), where serum-potassium was only 


2:0 mEq. per litre, there was no mention of muscular 
weakness. 

Twenty-two out of twenty-six cases showed a raised 
urinary excretion of steroids, this being usually more 
notable in the case of the corticosteroids (estimated by 
many techniques) than in the case of the ketosteroids. 

In published series, and in our own experience, only a 
limited proportion of cases of Cushing’s syndrome show 
significant electrolyte changes, and in very few of these 
are the changes as extreme as those usually recorded in 
these cases of malignant disease with hyperadrenalism. 

The changes are of the type and extent which might be 
expected with excessive aldosterone secretion, and in fact 
Spaulding et al. (1955) have put forward this as a possible 
explanation. However, in two cases where aldosterone 
excretion was estimated (Massachusetts General Hospital 
1958, Muller 1958) this was found to be very low, and in 
one of these (Neher 1958) the adrenals were found post 
mortem to have low aldosterone content, though a raised 
cortisol content. Muller expresses very definitely the 
view that the electrolyte disturbances are exclusively due 
to increased glucosteroid secretion, and not to aldosterone. 
Garrod (1957) has found in two cases of ordinary 
Cushing’s syndrome, with very severe hypokalemic 
alkalosis and low exchangeable potassium, that the 
cortisol excretion was very high, but the aldosterone at 
the lowest level of the normal range. ~ 

The only recorded case to the contrary so far is that 
of Webster et al. (1959), who found a much-raised aldo- 
sterone excretion in a case of hyperadrenalism associated 
with carcinoma of the prostate. 

As mentioned previously, some cases, particularly in 
older patients, of which our case 1 is representative, show 
profound chemical disturbances, but few of the usual 
clinical manifestations of hypercorticalism; our case did 
indeed have a raised blood-pressure, but even this is not 
recorded in Rosenthal’s (1957) report. 

It seems possible that in carcinoma hypercorticalism is 
commoner than is apparent if it is not sought: we are at 
present investigating this point in all cases of carcinoma 
of lung coming to hospital. 

Whether this “chemical hypercorticalism”’’ differs 
from the cushingoid picture in any essential is not clear: 
the suggestion has been made that the rapidity of the 
course in some of these patients does not give time for the 
production of a full-blown clinical picture. However, 
iatrogenic Cushing’s syndrome can develop extremely 
rapidly with large doses of steroid, and at present we 
prefer to keep an open mind as to whether more than one 
type of abnormal adrenal secretion is involved. 

The extent and distribution of secondary deposits do 
not give any clear indication as to whether the hyper- 
adrenalism is mediated by some product of the tumour 
acting directly on the adrenals, similarly to corticotrophin, 
or by stimulating the pituitary to produce additional 
corticotrophin. 

In order to differentiate between these alternatives the 
suppressive effect of 9-x-fluorohydrocortisone on cortico- 
trophin secretion has been investigated by Metzler and 
Flink (1956) and in the second case mentioned in this 
paper. Metzler and Flink record a fall in 17-hydroxy- 
corticosteroids from 71-7-90-7 mg. per day before treat- 
ment to 53-6 mg. and 37:1 mg. per day for 2 days on 
treatment with 4 mg. 9-«-fluorohydrocortisone per day. 
Our second case (excreting about 100 mg. 17-hydroxy- 
corticosteroids daily) showed no change during 4 days on 
5 mg. per day. With 10 mg. per day the results were 
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inconclusive, the fall on the 3rd day being associated with 
a pronounced fall in urinary output and creatinine 
excretion. 

MORBID-ANATOMICAL FEATURES 
Nature of Malignant Tumour 

Except for the poorly differentiated adenocarcinomas 
described by Rosenthal (1957) and McPhee (1959) all the 
lung tumours were of the so-called oat-cell variety. This 
may be significant, but the series is very small. Approxi- 
mately 30% of all cases of lung cancer are of this type, and 
possibly the much higher percentage exhibited in this syn- 
drome has some significance. The carcinomata of thymus 
described are all of the small-cell variety—Duguid and 
Kennedy (1930) described their tumour as an “ oat-cell 
carcinoma of thymus”. The difficulty of ascribing 
tumours of this kind definitely to the thymus has already 
been mentioned. For this reason Dancot and Dustin 
(1948) deliberately used the non-committal term 
“branchial carcinoma” to describe their case of 
mediastinal neoplasm. Willis (1952) elaborated the diffi- 
culties to be expected in identifying some of the tumours 
of this type of the mediastinal region. In view of these 
diagnostic difficulties one must consider it at least possible 
that some of the cases of thymic tumour may have been 
lung cancers with mediastinal deposits. 

The case described by Kaplan et al. (1949) as a neuro- 
blastoma of sympathetic chain in a boy of 14 years raises 
a doubt by reason of mention of a nodule of secondary 
tumour being present in the wall of a bronchus in the 
left lung. 

In the case of seminoma of testis described by 
di Ferranti et al. (1951) the features of Cushing’s syndrome 
clearly antedated the development of the tumour, which 
developed in a retained testis—a much likelier event in 
such a testis than in a normal one. 


Adrenal Changes 

Enlargement of the adrenals with cortical hyperplasia 
is noted in all but three of the cases of carcinoma of the 
lung, and in all the thymus and pancreas cases where a 
description is provided. The cortical hyperplasia usually 
affects the zona fasciculata or zona reticularis or both and 
is similar to that in classical Cushing’s syndrome. Meta- 
stases are not constantly present. The adrenal hemorrhage 
which was a unique feature of our case was a terminal event 
and probably accounted for the final addisonian clinical 
picture. The adrenal hemorrhage was probably due to the 
presence of tumour metastases eroding a vessel and may 
be regarded as an accidental feature. 


Pituitary Changes 

Crooke’s change—hyalinisation of basophils—is one of 
the most constant features of classical uncomplicated Cush- 
ing’s syndrome. This change was pronounced in the cases 
of carcinoma of pancreas described by Crooke (1946) and 
of the tumour in the pancreas, possibly of adrenal-rest 
origin described by McLetchie and Scott (1942), and is 
variously present in the other described cases (table 11). It 
is, however, mentioned only once in the lung-cancer cases 
and specifically mentioned as absent in several. Kilby 
et al. (1957) describe prehyaline degranulation of baso- 
phils and occasional fully developed hyaline cells in 
Pituitaries of patients treated with cortisone and cortico- 
trophin, and support the view that Crooke’s hyaline 
changes are secondary to adrenal-cortical hyperfunction. 
The fully developed Crooke’s changes of ‘“‘ spontaneous ” 
Cushing’s disease probably take a considerable time to 


develop, and the infrequent observation of this change in 
the cases of lung carcinoma may be due to the short 
duration of the disease. These observations tend to 
support the view that the adrenal-cortical hyperfunction 
follows the development of the tumour rather than the 
reverse. The case of carcinoma of pancreatic duct 
described from the Michael Reese Hospital (1954) 
exhibited the unique feature of hyperplasia of eosinophils 
causing posterior-lobe compression. Metastases to the 
pituitary are rarely noted. 


Changes in Other Endocrine Organs 

The thyroid is noted to be enlarged or adenomatous 
in seven of the fifteen cases in which it is mentioned. 
A parathyroid adenoma is recorded in one case, hyper- 
plasia of the islets of Langerhans in two cases, and hyper- 
plasia of the interstitial cells of the testis in one case. 
These observations suggest some degree of generalised 
hormonal imbalance. 

Changes in the Liver 

Metastases are noted in twenty of the twenty-seven 
cases in which the condition of the liver is described: 
these vary from a few deposits to almost complete replace- 
ment of the organ by tumour, and seem to bear no constant 
relationship to the severity or duration of the Cushing’s 
syndrome. It is worth noting that only in one of the six 
cases described as due to thymic carcinoma were liver 
metastases present: nevertheless the clinical and chemical 
manifestations were as florid as those in cases where the 
liver was almost completely destroyed by secondary 
growth. 

Summary 

Two cases of carcinoma of the lung are reported in 
which evidence of increased adrenocortical activity was 
found. Thirty-six cases of malignant tumours of non- 
endocrine organs showing similar features have been 
reviewed. 

The reason for the increased adrenocortical activity, 
in these cases is obscure; it is not due to adrenal cortical 
metastases. The evidence suggests that in some cases of 
malignant disease the adrenal cortex becomes stimulated 
secondarily, perhaps through the pituitary. 

Our thanks are due to Dr. S. H. Llewellyn Smith and Dr. A. C. 
Hampson for permission to investigate their cases; and to Dr. J. 
Keall for his postmortem notes on case 2, which he will fully report 
elsewhere. 
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HYPOKALEMIA, CARCINOMA AND 
CUSHING’S SYNDROME 


K. D. BAGSHAWE 
M.B. Lond., M.R.C.P. 
SENIOR MEDICAL REGISTRAR, ST. MARY’S HOSPITAL, LONDON, W.2 


CHANGES in the plasma-electro!vtes in patients with 
Cushing’s syndrome were first reported by Kepler 
(1933) and Walters et al. (1934). Hypokalemia, 
hypochloremia, and alkalosis were noted. However, the 
same group of workers later pointed out that gross electro- 
lyte changes are uncommon in Cushing’s syndrome 
(Willson et al. 1940) and this has been amply confirmed by 
subsequent reports (Plotz et al. 1952, Soffer et al. 1955, 
Bayliss 1957, Mason et al. 1958). 

The occasional occurrence of severe electrolyte dis- 
turbances in Cushing’s syndrome poses the question why 
these changes develop in only a minority of patients with 
Cushing’s syndrome. A patient who had Cushing’s syn- 
drome due to adrenal hyperplasia and who showed a 
severe plasma-electrolyte disturbance has been studied. 

In this case carcinoma subsequently developed; and this 
has prompted a review of the literature to see if there is an 
association between severe electrolyte disturbance and 
cancer in this condition. The review indicates that such an 
association does exist. 


Case-report 

A 53-year-old shopkeeper was referred to the neurological 
department of St. Mary’s Hospital on Nov. 18, 1958, with a 
tentative diagnosis of a myopathy. He gave a history of weak- 
ness which had developed over a period of eighteen months 
and which was first apparent in the legs. Three months before 
the onset of weakness deep brownish pigmentation of the 
exposed skin had developed, and this had gradually faded over 
a period of four to five months. 
Examination 

Examination showed most of the classical features of 
Cushing’s syndrome, including rounding and reddening of the 
face, cervicodorsal humping, supraclavicular fat pads, pro- 
tuberance of the addomen, strie, atrophy of the skin, petechiz, 
moderate hypertension, and glycosuria. There was profound 
and asymmetrical muscular weakness, which was most pro- 
nounced in the right arm and left leg. The patient was unable 
to get out of bed or stand up without assistance, and movements 
of the legs evoked pain. The tendon reflexes were sluggish, and 
sensory abnormalities were not observed. He had herpes 
zoster on the right side of the chest at D3-5 level and complained 
of severe pain in this area. His blood-pressure was 145-190/ 
84-110 mm. Hg, his venous pressure was slightly raised, and 
there was slight dependent cedema. 


Investigations 

Hemoglobin 13-3 g. per 100 ml.; erythrocyte-sedimentation 
rate 11 mm. in the first hour (Westergren). Chest X-ray was 
normal with no evidence of a mediastinal mass; skull X-rays 
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were normal; X-rays of the spine showed osteoporosis but no 
vertebral collapse. Cerebrospinal-fiuid protein 120 mg. per 
100 ml. Plasma sodium 144, potassium 3-1, chloride 96, T CO, 
35:1 m.Eq. per litre. Arterial blood pH 7-50, pCO, 50 mm. Hg, 
Urinary excretion of 17-keterosteroids 37-0 mg. per twenty-four 
hours, 17-ketogenic steroids 66:0 mg. per twenty-four hours, 
17-hydroxycorticoids 30:3 mg. per twenty-four hours, aldos- 
terone less than 2 ug. per twenty-four hours. 

Fractionation of the urinary ketosteroids (Dr. V. H. James) 
showed that the bulk of the steroids were metabolites of hydro- 
cortisone with a very low proportion of adrenal and testicular 
androgens. 

Course 

While the patient was undergoing i investigation his condition 
deteriorated and aphonia, palatal paresis, and ptosis de- 
veloped. The serum-potassium level fell, before treatment was 
started, to 2-6 mEq. per litre. Total exchangeable potassium 
was estimated at this time by isotope method at 24-0 mEq. per 
kg. body-weight (expected level for age and sex approximately 
40 mEq. per kg.) The potassium intake was increased to 150 
mEq. per day but renal loss of potassium increased and the 
patient continued to be in negative potassium balance. Because 
of this he was given amphenone B in an initial daily dosage of 
4g. A positive potassium balance was promptly attained and 
the plasma-potassium rose to 4:3 mEq. per litre. Amphenone B 
was gradually withdrawn over a period of four days, and there 
was a return to a negative potassium balance despite a potas- 
sium intake of 340 mEq. per day. Total bilateral adrenalectomy 
was performed by Prof. C. G. Rob on Dec. 29, 1958. Histo- 
logical examination of the adrenals showed some hypertrophy 
of both cortices, especially of the fasciculate zone, and in the 
left adrenal an adenoma 1 cm. diameter was present. No meta- 
stases or carcinoma cells were found on detailed examination. 

Postoperatively, normal electrolyte balance was maintained 
without difficulty and the patient was stabilised on 0:1 mg. 
9-«-fluorohydrocortisone and 30 mg. hydrocortisone daily, 
without additional electrolyte supplements. Total exchangeable 
potassium on Feb. 18, 1959, was 26-5 mEq. per kg.—that is, 
about the same as the preoperative level. 

Six months postoperatively, the features of Cushing’s syn- 
drome had completely regressed but the patient was found to 
have cervical lymphadenopathy. Histological examination of 
one of these glands revealed an anaplastic polygonal-cell carci- 
noma; its site of origin could not be identified with certainty, but 
its appearance was considered to be compatible with a tumour 
arising either from thymic epithelial elements or from the 
bronchial epithelium. One of the carcinomatous glands was 
extracted by Dr. Stack Dunne and examined for adrenocorti- 
cotrophic activity, but none was detected. Chest X-ray at this 





os. 





time showed small paratracheal and right hilar shadows which | 


were not present on earlier films. At the time of reporting 
(July, 1960), the malignant condition appears to be pro- 
gressing slowly, but the patient’s main complaint since opera- 
tion has been due to post-herpetic neuralgia. 
Collected Data from Cases of Cushing’s Syndrome 

The most prominent plasma-electrolyte changes in 
Cushing’s syndrome are in the potassium and bicarbonate 
TABLE I—SERUM-POTASSIUM LEVELS IN 6 SERIES OF CASES OF CUSHING’S 


SYNDROME (THE PRESENT CASE, AND 1 CASE REPORTED BY MASON 
ET AL. [1958] ARE EXCLUDED AS BOTH HAD MALIGNANT TUMOURS) 

















Plasma-potassium (mEq. per litre) 
Author No. of : 
cases lowest highest | mean 

Plotz et al. (1952) - ll 3:2 53 42 

Mason et al. (1958) 17 3-1 5-0 

Hammersmith Hospital 

(unpublished) . . 14 3-6 48 43 

St. Mary’s Hos: ital 

(unpub lish hed) «. 11 36 5:2 41 

Bayliss (1957) = 19 “* Normal ” 

Soffer et al. (1955) * 16 5 cases above 5-0, 9 cases 
35-5:0, 2 cases below 3:5, 
mEq. per litre.’ 

Total ~ ce se 88 
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levels. Initially it is convenient to consider only the potas- 
sium level since the available data for bicarbonate levels 
are limited. For the purpose of the present paper a 
plasma-potassium level of 3-0 mEq. per litre or less has 
been adopted as indicating severe hypokalemia. 

In table 1 the plasma-potassium levels of 88 cases of 
Cushing’s syndrome studied at six medical centres are 
shown. It will be seen that the plasma-potassium level was 
within the normal range (3:5-5-0 mEq. per litre) in most 
instances but was sometimes raised and sometimes moder- 
ately reduced. The lowest recorded potassium level in this 
group was 3:1 mEq. per litre. These 88 cases are un- 
selected except for the exclusion of 2 known to have 
malignant tumours (both of these cases appear in table 11). 
No mention of malignancy was made in any of the 
reports of the cases shown in table 1, and personal examina- 
tion of the records of 25 of these patients who have been 


TABLE II—CUSHING’S SYNDROME: CASES REPORTED WITH 


followed for a minimum of three years verified that evi- 
dence of cancer had not developed in them. 

Study of the literature also revealed 22 isolated case 
reports of Cushing’s syndrome in which the plasma- 
potassium was 3:0 mEq. per litre or less on at least one 
occasion. Together with the present case, details of these 
23 cases are summarised in table 11. In 21 of these 
patients, either a tumour was present when Cushing’s 
syndrome was evident or else a tumour developed within 
months or a few years. Only a small porportion of these 
were adrenal in origin and all but 1 were carcinomatous 
(this 1 may have been carcinomatous). 

The accompanying figure shows the plasma potassium 
and bicarbonate (or total carbon-dioxide) levels recorded 
in 45 cases of Cushing’s syndrome. This includes all the 
cases of Cushing’s syndrome associated with carcinoma 
found in reviewing the literature for which the necessary 


SERUM-POTASSIUM LEVEL OF 3:0 MEQ. PER LITRE OR LESS 

















1 | 
| Serum-electrolytes | | | 
~ 7 H o mEq. per litre) | 17 me | | 17 Lng | Aldo- | & | Site of re - 3 me | 
Reported by | > ¥ | Steroids | steroids | Sterome | ¢ | primar enal $ an Other features 
author i ) | TCO, | (mg. per | (ug. per | ‘og | (Primary | findings |: | findings | 
oD | | | (mg. per | carcinoma qe 
z | K |Na!Cl| or | 4 hr.) | 24 hr.) | 24 hr.) a | | 2 
iaiaea (iam ‘ai Vea: (ei | r | | | 
Ager “j al. 2-1 44 34 63 Increased | a | Adrenal | Carcinoma | . | No other details given 
1956 | | | 
Aree S) 3-0 33 | 50 | 1 | | aa | Hyperplasia |: | | Died postoperatively 
(1956 | ! | | | | | 
Present case 53 26/145 98 | 34 37 | 66 2 } + | ? Bronchus,| Hyperplasia | .. | | Anaplastic carci- 
| | | ?thymus | | — - F vee 
| | | _ lymph-glani 
Browneetal. 48 | M |2°5 154) 98 36 38 | + | Cranio- | Hyperplasia | .. | Basophil) Craniopharyngeal 
(1955) | | | | | | pharyngioma | | adenoma a ‘‘probably 
| | | | \" malignant ’ 
Cluxton et al. | FR |26 139, 83 33 | saci | Normal | — | Nosec. Two-thirds pancreas 
(1945) ly | | | deposit | destroyed by in- 
| | ct 
Dunn and 60 F 21 | 92 31 15-3 ° . | i | Hyperplasia | .. | Tumour | Much enlargement 
McConahay | | em small | .. | and —— of 
(1956) | | | | ademona | pituitary fossa 
Edmundsetal.; 42 F 13 148, 83 | 52 24-30 | 90-126* | 2 | + | Ovarian and | Hyperplasia | .. | | Tumours found 33 
(1958) | | | mediastinal | | months after diag- 
| | | | nosis of Cushing’s 
| | | | | syndrome; excess 
| hydrocortisone and 
| | | its a 
| | | | | excrete 
Garrod et al. Ns at ae Ea “ae Ss * 4 | + | Adrenal Carcinoma | .. | ‘ Excess cortisol and 
(1957) | corticosterone 
| | | excretion 
Garrod et al. Ml oa lose es ats | * 5-8 | + | Adrenal | Carcinoma ae Excess cortisol and 
(1957) | | | | corticosterone 
| | | | excretion 
Harrisonetal. 55 | F 2:0 153, .. | 37 | 1:8-5-6 | “ normal a | + | Bronchus | Normal + | Normal | Features suggesting 
| | | | | carcinol 
Hokfelt et ” 31 F (2:2 |145| 90, 38 25-32 | 60-100* | 06 | + | Thyroid Hyperplasia, + Normal | Cushing’s syndrome 
(1959) | | | | | | | | | developed after 
| | | | | | | | | | thyroidectomy; 
excess hydrocorti- 
| | | | | | —_ and its _ 
| | | | | | | olites excrete 
Hubble (1949) | 45 | M 3:0 143/99) .. 24:5 oe | | + | Thymic | Normal }— = sec. | oe 
| | | | | eposit 
Kepler et al. | 26 | F (2:2 149) 92 39 | 131-314 en | t | Adrenal | Carcinoma | + | No sec. | Hypokalemia only at 
(1948) | | | | | | deposit. time of widespread 
| | metastases 
Mass. Gen. 68 M 2:0 140' 91, 43 17-23 | 34-39 0 + | Bronchus Hyperplasia | + | at | Low potassium level 
Hosp. (1958) | } | | a. despite 
Mass Gen. 76' F 30/139 90) 40 43 | + | Bronchus Hyperplasia | + | Sec. Walon kee for 3 years; 
Hosp. (1954) | | | | | deposit polyuria 
“igsey ‘ .. |2:3 139) 86! 41 | + | Adrenal Carcinoma | .. e ee 
McCullagh 39 M 29 146) 96 | 33 1+ Thymic | Hyperplasia 
and Tretbar | | 
(1958) | | | | | 
Parsons and 64) F 26 (148 101, 34 23 | + | Ovarian Hyperplasia | + | Normal | Excess _hydrocorti- 
Rigby (1958) | | | adeno- | come and its = 
| | | | carcinoma | | olites excrete: 
Rosenberg '40|F |18/148 81 | 35 oe sie | + | Panacreatic | Hyperplasia | + . 
(1956) | | | islet-cell | | ? 
Sheldon etal. | 26 F /15/142; 83 | 41 | .. | | + | Pituitary | Hyperplasia [Few| Carci- 
| | noma 
bi ee 34| M $/18/152 82) 41 121 | | + | iia Multiple gtentanes 
( | | on chest X-ray 
Willson et al. 39 | M 2:2 |137 78 46 | | | + | Hyverplasia Vocal-cord poo 
(1940) | | | | | | | and signs of media- 
| | | | | | stinal lesion; no 
| | | necropsy 
Walters et al. | 31 | F (2-4 137) 87 | 45 | + | Ovarian Hyperplasia | + | Normal | Large mediastinal 
(1934) beet oe | | | | | metastasis 
| | | | | | | 














* Details of adrenal corticosteroid excretion given in case-report. 
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PLASMA-BICARBONATE (or TCOz ) (mEq. per litre ) 
Plasma potassium and bicarbonate levels in 45 cases of Cushing’s 


syndrome (approximate area of normal values enclosed by 
interrupted lines.) 


electrolyte data are available. The remaining 25 cases are 
those patients with Cushing’s syndrome who have been 
followed at St. Mary’s Hospital and at the Hammersmith 
Hospital for more than three years without evidence of 
tumour formation. 

Two points emerge. First, as the bicarbonate level 
increases (almost certainly indicating increasing metabolic 
alkalosis), so the potassium level tends to fall. Second, 
the two groups—that is, those associated with cancer and 
those without—remain distinct with little tendency to 
overlap. Those without cancer are almost entirely con- 
fined to the area of normal potassium and bicarbonate 
values, whilst only 2 cases with tumours are found in this 
area. The remaining 18 cases with cancer are character- 
ised by potassium values ranging from 3-0 to 1:3 mEq. 
per litre and bicarbonate values of 31 to 52 mEq. per litre. 
2 cases falling outside both these groups had raised 
bicarbonate levels and raised plasma-potassium levels, 
but their case-records show no evidence of cancer or other 
unusual features. 


Nature of Tumours associated with Cushing’s Syndrome and 
Necropsy Findings 

Of the 23 cases in table 11 histological confirmation 
of a tumour was obtained in 18 and in each case the 
tumour proved to be a carcinoma. The sites of origin of 
these carcinomata were adrenal (5), bronchus (4), ovary (3), 
thymus (2), pancreas (1), pituitary (1), thyroid (1), and 
a craniopharyngeal cyst (1). Of the 3 instances where 
histological evidence was not obtained, there was radio- 
logical evidence of a pituitary tumour in 1, multiple pul- 
monary metastases in another, and clinical evidence of a 
mediastinal mass in the 3rd. The remaining 2 patients in 
table 11 both died shortly after adrenalectomy, but no 
tumours were reported at necropsy. 

The adrenal glands were examined in 22 cases and the 
histological appearances were described in 21 of these. 
5 showed primary adrenal carcinoma, and in the remainder 
the histological appearance was described as either normal 
or hyperplasia of one or more zones. Metastases in the 
adrenal glands were not reported in any of these cases. 


The pituitary findings were described in 12 cases. 1 of 
these had a basophil carcinoma, 1 had a basophil adenoma, 





another had a metastasis within the pituitary fossa, and 
a 4th showed radiological enlargement of the pituitary 
fossa. Hepatic metastases were reported in 9 cases. 
Course 

From the time of the onset of symptoms of Cushing’s 
syndrome the duration of the illness has been widely 
variable. In some cases death has followed surgical inter- 
vention—usually adrenalectomy—but survivals of from 
one to four years were recorded in at least 7 instances. 

Discussion 

The details of the cases of Cushing’s syndrome sum- 
marised in table 11 and the figure show close correlation 
between severe hypokalemia and carcinoma arising in any 
one of several organs. Unless there is carcinoma, or sub- 
sequent development of carcinoma, hypokalemia is rare in 
Cushing’s syndrome. This general association does not 
appear to have been recognised hitherto, although Thorne 
(1952) and Kovach and Kyle (1958) commented on the 
severe hypokalemia in cases of Cushing’s syndrome with 
thymic or bronchial carcinomas. 

It is not suggested that the absence of hypokalemia 
excludes the presence or subsequent development of a 
carcinoma, although in a search of the literature only 2 
cases of Cushing’s syndrome with carcinoma and normal 
potassium values were found (Schédlz and Bahn 1959, 
Balls et al. 1959). 

The statement commonly made in textbooks and else- 
where, that hypokalezmic alkalosis is a common or typical 
finding in Cushing’s syndrome, is often based (e.g, 
Bodansky and Bodansky 1952, Spaulding et al. 1955) ona 
few cases. The presence or subsequent development of 
carcinoma was a feature of all the cases cited in which 
there was severe hypokalemia. 


Latent Period between Cushing’s Syndrome and Finding of a 
Carcinoma 

Severe hypokalemia and alkalosis associated with 
Cushing’s syndrome sometimes precede the finding of a 
carcinoma by a considerable time: in the case described 
here the symptoms of Cushing’s syndrome preceded the 
finding of a carcinoma by at least two years. 

The case described by Edmunds et al. (1958, 1959) is 
particularly interesting since the patient had the most 
severe plasma-electrolyte disturbance yet reported in 
Cushing’s syndrome (potassium 1-3, bicarbonate 52 mEq. 
per litre). 

Adrenalectomy was performed on this patient by an anterior 
approach, and at operation the ovaries were carefully examined 
and were found to be normal on inspection and palpation. The 
features of Cushing’s syndrome and the plasma-electrolyte 
disturbance subsided after adrenalectomy; but thirty-three 
months later laparotomy was performed again because of new 
symptoms, and this time bilateral ovarian carcinoma was 
revealed. In addition a large mediastinal mass had developed. 

A strikingly similar sequence of events occurred in the 
patient described by Walters et al. (1934), the first case of 
Cushing’s syndrome ever to be reported with severe hypo- 
kalemia and alkalosis (potassium 2-4, bicarbonate 45 mEq. per 
litre). This patient’s subsequent progress was reported in a 
series of papers (Walters et al. 1934a, Norris 1938, Willson et 
al. 1940). An ovarian carcinoma was found three years after 
adrenalectomy. 

If a patient is found to have Cushing’s syndrome with a 
severe electrolyte disturbance, then close follow-up for 
several years seems to be essential even if no evidence of 
carcinoma be found initially. Sometimes, however, the 
sequence is reversed and Cushing’s syndrome has become 
apparent only after carcinoma has been found. 
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Mechanism of Hypokalemia and Alkalosis in Cushing’s 
Syndrome 

As is well known, the administration of corticotrophin or 
cortisone in high dosage to endocrinologically normal 
patients may lead to hypokalemia and alkalosis (Sprague 
et al. 1950). Administration of smaller amounts of these 
substances, however, does not usually lead to such a 
disturbance; and the slightness of the plasma electrolyte 
disturbance in most cases of Cushing’s syndrome may 
simply reflect this crude quantitative relationship. 

A similar quantitative distinction in the production of 
adrenal corticosteroids does not appear to exist between 
the cases of Cushing’s syndrome associated with carci- 
noma and those without. Strictly comparable evidence is 
limited, but there is little to suggest that the carcinoma 
cases have consistently higher levels of corticosteroid 
production or that their metabolism is abnormal. Evidence 
of possible qualitative differences is also limited, but aldos- 
terone excretion was measured in 7 cases with carcinoma 
and was normal in 6 of these. 

On the other hand the correction of the plasma-electro- 
lyte disturbance by adrenalectomy in several of the car- 
cinoma cases points to the excess of adrenal hormones 
being at least partly responsible for the electrolyte dis- 
turbance. One possible explanation is that some factor 
associated with cancer potentiates the action of adrenal 
hormones in producing hypokalemia and alkalosis. 

One can only speculate at present how such a factor 
might operate. The low total body-potassium in the case 
described here suggests that it may operate by producing 
depletion of body-potassium. The hypokalemic action of 
adrenal corticosteroids is augmented by potassium 
depletion (Darrow et al. 1953). Such depletion might 
result from a specific action on the renal tubules or more 
probably from loss of potassium from the body cells in 
general. The maintenance of a high intracellular con- 
centration of potassium depends on normal metabolic 
activity, and decrease in this activity leads to loss of 
potassium from the cells and hence from the body 
(Terner et al. 1950, Mudge 1951). There is evidence that 
potassium depletion also augments the alkalotic action of 
the adrenal corticosteroids (Darrow et al. 1953), and the 
well-known tendency to lowered plasma-potassium levels 
in alkalosis is in keeping with the present hypothesis. 

On the evidence presented it is clear that, whatever the 
nature of the factor associated with cancer, it is not 
dependent upon tumour size or on the extent of metastatic 
spread. Indeed the evidence from certain cases suggests 
that it may antecede the presence of a macroscopic tumour. 
Further study is required to determine the nature, 
frequency, and specificity of the factor responsible for the 
severe electrolyte disturbance when Cushing’s syndrome 
and cancer occur together. 


Summary 

A man with Cushing’s syndrome had severe hypo- 
kalemia and metabolic alkalosis. Six months after success- 
ful removal of benign hyperplastic adrenal glands he was 
found to have carci1.oma in lymph-glands. 

A review of the plasma-potassium levels in 111 cases of 
Cushing’s syndrome and the plasma-bicarbonate levels in 
45 cases of Cushing’s syndrome showed that severe hypo- 
kalemia and alkalosis are uncommon. 

If severe hypokalemia (serum-potassium 3:0 mEq. per 
litre or less) and alkalosis are found in a patient with 
Cushing’ Ss syndrome, then the chances are high that the 
Patient has an associated carcinoma or that carcinoma will 


subsequently develop. This was so in 21 out of 23 reported 
cases. 

The development of Cushing’s syndrome may precede 
the finding of the associated carcinoma by months or years. 

The carcinoma may arise in any of several organs. 
Metastases in the adrenal glands are not a necessary feature 
of this association. 

I wish to thank Dr. C. H. Edwards for permission to publish the 
case-record, and Dr. A. W. B. Edmunds for permission to refer to 
his patient. I am grateful to Prof. Russell Fraser for data concerning 
patients at Hammersmith Hospital, and to Dr. B. J. Houghton and 
Dr. V. H. James for data concerning patients at St. Mary’s Hospital. 
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HYPERFUNCTION OF THE ADRENAL 
CORTEX WITH ADRENAL METASTASES 


K. D. BAGSHAWE 
M.B. Lond., M.R.C.P. 

SENIOR MEDICAL REGISTRAR, ST. MARY’S HOSPITAL, LONDON, w.2 

EvIDENCE of increased adrenocortical function associa- 
ted with plasma-electrolyte disturbances has been noted 
in patients with carcinoma other than those considered in 
the preceding paper. This disturbance has occurred in 
the absence of trauma, intestinal losses, or renal disease, 
and the physical changes of Cushing’s syndrome have 
been lacking in these patients. 

The accompanying table shows the main features of 
8 cases found in reviewing the literature; 1 of these had 
carcinoma of the prostate and the remaining 7 had car- 
cinoma of the bronchus. 


Clinical Features ale 
The histories suggested that the metabolic disturbance 
had developed acutely and either led to admission to hos- 
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pital within a few days or occurred whilst the patients 
were already in hospital undergoing investigation for the 
primary tumour. 

The metabolic disturbance was often severe and some- 
times dominated the clinical picture. Muscular weakness 
was a notable feature and mental confusion was also 
common. Body-weight was sometimes well maintained, 
but the general configuration did not suggest that seen 
in Cushing’s syndrome. 2 of the patients were wasted at 
the onset of the metabolic disturbance, and in these car- 
cinomatosis was already far advanced. In only 1 of the 
reported cases was the patient a woman, and virilising 
features were not reported in her case. The absence of 
strig, purpura, plethora, hair changes, and osteoporosis 
in these cases was emphasised; and, with the exception 
of 1 case, facial mooning was also absent. 1 patient, who 
eventually proved to have a metastasis in the pituitary 
fossa, had the additional features of diabetes insipidus 
with a urine volume of 17 litres daily. 


Laboratory Data 

Glycosuria and hyperglycemia were present in 5 of the 
8 cases, and in 1 case was accompanied by considerable 
ketosis. 

The plasma-electrolyte disturbance was similar to that 
already described in the cases of Cushing’s syndrome 
associated with carcinoma. Hypokalemia and metabolic 
alkalosis were the chief features, but in certain instances 
the plasma-sodium level was increased and the plasma- 
chloride level was decreased. The patient who was 
ketotic had hypernatremia but did not have hypokalemia 
or alkalosis at that time. It seems quite possible that but 
for the ketosis a low serium-potassium level and alkalosis 
would have been features of this case also. 

Urinary excretion of adrenal corticosteroids and their 
breakdown products was considered to be elevated in all 
these cases although detailed studies were not always 


—$—_. 


reported. Aldosterone excretion was measured in 3 in- 
stances, and in 1 of these it was found to be greatly 
increased. Spaulding et al. (1955) reported an unidenti- 
fied mineralocorticoid substance in the urine of their case, 


Course and Necropsy Findings 

The duration of the illness from the onset of the meta- 
bolic disturbance to the time of death ranged from four- 
teen to fifty days and in only 1 case exceeded a month. 

In addition to the primary tumour, necropsy revealed 
metastatic carcinoma in the adrenals in each case, and in 
2 of them there were also metastases in the pituitary gland, 
In 2 instances the metastases in the adrenals were visible 
only on microscopic examination. Hyperplasia of the 
adrenal cortex was a constant feature and was often most 
pronounced in the fasciculate zone. 

Comment 

Difficulty may be experienced in distinguishing the 
cases just described from any of the following conditions: 

1. Cushing’s syndrome, especially when associated with 
carcinoma. 

2. Primary adrenal carcinoma without the features of Cush- 
ing’s syndrome but with hypokalemia and alkalosis (Foye and 
Feichtmeir 1955). 

3. Primary aldosteronism (Conn’s syndrome). 

It may seem surprising that the physical features of 
Cushing’s syndrome should be minimal or absent in this 
group of patients when they have been shown to have an 
excess of adrenal corticosteroids. The explanation of 
this probably lies in the rapidly fatal course which this 
illness takes. It is well recognised that, after administra- 
tion of cortisone and similar substances to endocrino- 
logically normal patients, the physical changes of Cush- 
ing’s syndrome take several weeks to develop. I suggest 
that had these patients survived longer and, had the 
hyperadrenocortical function persisted, then the physical 
changes of Cushing’s syndrome would have appeared. 


DETAILS OF 8 PUBLISHED CASES WITH EVIDENCE OF HYPERADRENOCORTICAL FUNCTION AND METASTASES IN THE ADRENAL GLANDS 
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Clearly, in relation to the incidence of adrenal metastases 
in all forms of carcinoma this functional disturbance is 
rare. Evidence of an increased incidence of adrenal 
hyperplasia in cancer patients has been provided by 
Parker and Sommers (1956) and of increased adreno- 
cortical function by Dobriner (1952). 

Since the role, if any, of the adrenal metastases in 
these cases is unknown it may be argued that a distinction 
between them and the cases of carcinoma in which the 
full clinical picture of Cushing’s syndrome develops is 
not a fundamental one. Nevertheless, from the practical 
clinical viewpoint the two groups have distinctive clinical, 
pathological, and prognostic features. Failure to recog- 
nise the syndrome of adrenocortical hyperfunction with 
adrenal metastases may sometimes lead to inappropriate 
adrenal surgery as in the case described by Spaulding 
et al. (1955). 

Summary 

Metastatic carcinoma in the adrenal glands is occasion- 
ally accompanied by adrenocortical hyperplasia and 
increased production of corticosteroids. 

This may be manifested by severe hypokalemia, by 
metabolic alkalosis, and sometimes by glycosuria. The 
physical changes of Cushing’s syndrome are absent or 
very slight in these cases, probably because the illness 
progresses rapidly to a fatal termination. 


Dr. W. D. W. Brooks and Dr. V. Wynn gave much invaluable 
criticism and encouragement in the preparation of this and of the 
preceding paper, and I wish to record my thanks to them. 
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BRUXISM AND CHRONIC HEADACHE 
RAGNAR BERLIN 
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IN some cases of chronic headache without apparent 
cause we have demonstrated dysfunction of the temporo- 
mandibular joints (Berlin, Dessner, and Aberg 1955). 
Such headache, we believe, is of muscular origin; and we 
have now extended our study to bruxism. 

Derived from the Greek Spixew (to gnash, grind, or 
clench), bruxism is defined as a habitual unconscious 
clenching or grinding of the teeth to no physiological 
purpose. This gradually results in permanent overstrain 
of the masticatory muscles. The patient is unaware of 
his bad habit and may deny its existence. It is common- 
est during sleep but may be noticed during the day when 
the patient is concentrating on some trying work, par- 
ticularly when he is upset or irritated. 

In muscle physiology a distinction is made between 
isotonic or dynamic activity, and isometric or static 
activity. In isotonic activity only a certain number of 
muscle fibrils contract simultaneously, and the perpetual 
alternation between contraction and relaxation stimu- 
lates the circulation of blood in the muscles even when 


the movements are very small. Where, on the other 
hand, muscles are used as stabilisers or positioners, their 
isometric activity imposes a constant strain on the entire 
muscle: having less opportunity for rest and recovery, 
the fibrils are more easily exhausted. Such isometric acti- 
vity is well seen in the muscles of mastication when the 
teeth are tightly closed. The hypertonic state of the 
muscles when the jaws are pressed together, either con- 
sciously or unconsciously, soon produces a progressive 
ischaemia, with impairment of oxygenation and accumu- 
lation of metabolic products. As a result, the sensory 
nerve-endings are gradually stimulated, causing pain. In 
addition the hypertonic muscles pull on the tendons and 
supporting tissues. All these factors may contribute to 
the pain which arises in the spastic muscles of the stom- 
atognathic system and is felt as headache. 

Bruxism implies long-standing isometric muscle acti- 
vity leading to a spastic condition within the masticatory 
muscles. The local factors causing bruxism include vari- 
ous disturbances in the bite, such as premature occlusal 
contacts, interferences in gliding movements, and closed 
bites. Any of these may give the same centripetal stimu- 
lus as mastication, and thus set up isometric activity 
inducing spasm (Sicher 1954, 1955). 

It may be argued that these bite disturbances are 
common, and are relatively seldom associated with any 
signs of temporomandibular-joint dysfunction or bruxism. 
The explanation probably is that the muscular dysfunction 
due to bite disturbance can often be compensated for by 
neuromuscular adaptation. To elicit bruxism some addi- 
tional factor is necessary, and this would seem to be 
psychical. Bruxism is certainly commonest in people who 
are under emotional tension. 

For diagnosis, the case-history is extremely important. 
The patient usually wakes up with a headache and he 
will often admit to experiencing tenderness in the teeth 
and/or in the masseter and temporal muscles. Diurnal 
bruxism is likely when the headache grows worse during 
the day or after a period of exacting work or mental stress. 

The diagnosis of bruxism is obvious if the patient is 
seen to be clenching his teeth at intervals, or if the mas- 
seters are noticed in rhythmic contraction. If neither of 
these signs is observed, others must be sought. It is 
usually possible, with the patient’s teeth in tight occlusion, 
to palpate hypertrophic and tender masticatory muscles, 
and there is often tenderness along the zygomatic arch. 
The lower jaw cannot be relaxed to the normal extent, 
and the free way space between the upper and lower jaw 
(normally 2-3 mm.) is reduced to 0-1 mm. Usually, 
because of the longstanding grinding of the teeth, one can 
find atypical attrition facets, particularly on the canines 
and premolars. 

A tentative diagnosis of bruxism is justifiable when the 
history reveals the characteristic features mentioned and 
when no other cause can be found for the patient’s symp- 
toms. 

The pain is usually felt as a dull pressing headache, 
situated towards the front, behind the eyes, in the temples 
and vertex, along the origin of the masseter on the 
zygomatic arch, and sometimes along the occipital inser- 
tion line of the trapezius. Now and then, the headache 
appears unilaterally, as in migraine but without the neuro- 
logical disturbances of this condition and without 
vomiting. 

The Series 

In the cases recorded here every other common cause 

of headache had been excluded. The diagnosis was made 
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on the typical history and in most cases also on the signs 
we have mentioned ; but the 62 patients treated (51 females 
and 11 males) included some in whom the condition was 
strongly suspected rather than proved. 

Most patients said that their headache had developed 
gradually usually between 15 and 30 years of age (60% 
of them were within this age range when they came to us). 
80° had had headache for more than a year, and 50% 
for more than five years. Most of them had already con- 
sulted several doctors without gaining more than tem- 
porary relief. 

The Treatment and its Results 

The aim of treatment is to break the vicious circle by 
making it impossible for the patient to clench his teeth. 
This can be done with a special “ relaxation” plate 
designed by Dessner (1959). The purpose of this appli- 
ance is to open the bite anteriorly by inserting a bite- 
plane between the upper and lower incisors, thus increas- 
ing the intermaxillary space. Though other appliances 
have been used by other workers, their purpose has been 
mainly to protect the teeth and periodontal structures. 
Dessner’s plate, used throughout our investigation, is 
intended to influence the neuromuscular disturbance. It 
breaks the muscular hyperactivity, eliminates the vicious 
circle, and re-establishes the normal tone of the mastic- 
atory muscles. 

An appliance for the treatment of bruxism and its 
effects: 

1. Should take up as little space as possible; and be handy 
and light. 

2. Should not encroach on the soft tissues such as the lips 
and cheeks. 

3. Should prevent the posterior teeth from being clenched 
together. 

4. Should help to re-establish normal tonus and a relaxed 
rest position. 

The “ relaxation plate ”’ shown in the figure is made of 
acrylic resin and is worn on the upper jaw. The anterior 





bite-plane is of such thickness that a space of 0-5-1 mm. 
is left between the occlusal surfaces of the molar and pre- 
molar teeth. The plate is retained by a pair of simple 
clasps. As the jaws cannot be clenched, muscular strain 
cannot occur: this is easily demonstrated by palpating 
the masseter and temporal muscles when the jaws are 
clenched with and without the plate in place. 

The plate is intended to be worn during the night and 
also, when indicated, during the day. It is worn regularly 
for at least six months—that is for at least four to five 
months after the disappearance of the headache, which 
usually takes place within four to six weeks. At the end 
of treatment the patient is advised to use the splint 
occasionally should the headache return. If the head- 
ache does not diminish within three months, success is 
unlikely. 


Results 
The table summarising the results shows that, of the 
62 patients included in the series, 42 (68%) were com- 
pletely cured in one or two months and 12 (19%) were 
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considerably improved and were only occasionally 
troubled by this type of headache. 6 (10%) were only 
slightly improved and 2 (3%) were not improved. Thus 
the treatment was successful in 87% of the cases. 

A follow-up study showed that the results remained 
essentially unchanged for up to three and a half years, 
Only 4 cases out of 55 treated continuously with the 
relaxation plate had regressed slightly. 

To test whether any factor of suggestibility affected 
the results we decided to let some patients serve as their 
own controls. After the primary investigation and diag- 
nosis, a “‘ pseudo-plate ”’ was constructed, which had no 
anterior bite-plane and could have no possible therapeutic 
value. This pseudo-plate was worn by 7 patients every 
night for one to two months, and they were not seen by 
us in the meantime. When they returned we found that 
none of the 7 had been relieved of their headache, nor 
had they improved in any way. At the end of this con- 
trol period they were fitted with the therapeutic plate 
and told to wear it every night for one to two months, 
We did not see them until they returned for re-examina- 
tion, when we found that 5 of them were completely free 
from their headache, 1 was considerably improved, and 
1 unchanged. 





Discussion 

The association of bruxism with chronic headache has 
received little attention. Reviews of bruxism as an 
expression of general psychical insufficiency have appeared 
in dental journals (Drum 1958, Himler 1958, Nadler 
1957, Perry 1957, Posselt 1943, 1944, Ramfjord 1955, 
Sicher 1955) and the subject has lately been discussed by 
Every (1960) in this journal. In Sweden, Antoni (1943, 
1958) has stressed the importance of teeth-clenching in 
the development of headache and has suggested the pos- 
sibility of relieving the headache in suitable cases by gen- 
eral relaxation exercises. Posselt (1958) dealing with 
facial and temporomandibular-joint pains, mentioned 
the role of muscular dysfunction in the causation of vari- 
ous pain syndromes, including headache. 

Apart from these earlier opinions nothing has been 
published about this special type of chronic headache, 
and no lasting therapy has been employed. We, like 
Antoni, wish to lay stress on the necessity of relaxation. 
Some cases of bruxism with headache may be cured by 
advising general relaxation. In our opinion, however, 
such general relaxation is more likely to be attained once 
the strained masticatory muscles are relaxed, the pains 
disappear, and the patient becomes less disturbed. Our 
method, therefore, usually gives more rapid and reliable 
results than general relaxation therapy. 

The presence of muscular hyperactivity in bruxism 
has been proved in several electromyographic studies 
(Berlin et al. 1955). Carls66 (1952) states that the tem- 
poral muscle seems to be the postural muscle of the man- 
dible and that the masseter and pterygoid muscles are 
active only in stronger occlusion. Perry has studied the 
pattern of pain distribution in temporomandibular-joint 
dysfunction. In patients with this condition and with 
occlusal disturbances he found absence of a true resting 
pattern in the electromyogram of the masticatory muscles. 
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After balancing the occlusion, or after occlusal splinting, 
the pains disappeared and the final electromyogram indi- 
cated no muscular activity discharges at rest. 

The present control material provides a proof that 
there is no suggestibility factor of any significance at 
work in this type of therapy. The long-term response 
indicates that the effect will usually be permanent. In 
our view, the muscle-relaxing treatment is an effective 
means of handling the cases of chronic headache caused 
by bruxism. 

Summary 

Bruxism (gnashing, grinding, or clenching of the teeth) 
is often associated with chronic headache. This is a 
result of hyperactivity of the masticatory muscles. 

62 cases of chronic headache secondary to bruxism 
were treated with a “ relaxation plate ” which has a bite- 
plane between the upper and lower incisors which pre- 
vents habitual clenching of the jaws. In 87% of cases 
this treatment was successful; 10% were only slightly 
improved, and 3% were not improved. 

In 7 cases the patient was treated initially with a 
“ pseudo-plate ”’ constructed without the “ bite-raising ” 
incisor plane. In none was there any improvement. 
When the proper “ relaxation plate”’ was substituted, 
6 out of the 7 patients showed a favourable response. 
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ORAL TREATMENT OF PERNICIOUS 

ANEMIA WITH LOW DOSES OF H.P.P./1 

F. S. MOONEY 
M.D., B.Sc. Manc. 
CONSULTANT PATHOLOGIST, ST. HELENS HOSPITAL, LANCASHIRE 
J. G. HEATHCOTE 
B.Sc. Manc., Ph.D. Lond., F.R.I.C. 
THE BIOCHEMIST, DISTILLERS COMPANY (BIOCHEMICALS), LTD. 

AFTER publication of our earlier work (Heathcote 

and Mooney 1958a and b), doubt was expressed 
whether the peptide complex H.P.P./1 was any more 
effective than crystalline vitamin B,, alone in the 
oral treatment of pernicious anemia (Herbert et al. 
1958, British Medical Journal 1959). Castle (1958) s~ 
commented that the “‘ alleged superior hemopoietic po 
activity in pernicious anemia of the vitamin B,, 
peptide over that of its content of vitamin B,. 
[would] remain uncertain” until comparisons 
between the two had been made employing “ doses 
of not more than 5 ug.” of vitamin Bj». 

We have sought to meet these criticisms by treat- 
ing cases with very small doses of H.P.P./1, some of 
them after a suitable period of control. 

The vitamin-B,,-peptide complex H.P.P./1 is derived 
from fermentation of a streptomyces mutant under stan- 
dard conditions. The ratio of peptide to vitamin By, 
On a weight basis is 6°8:1, but for simplicity and clarity 
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the dosage of H.P.P./1 is expressed in terms of its vitamin-B,. 
content only. The method of preparation and the properties of 
the complex have already been described (Heathcote and 
Mooney 1958a). 


Material and Methods 


Six uncomplicated cases of pernicious anemia were chosen 
for this investigation. All were newly diagnosed and previously 
untreated. The disease was confirmed by full examination of 
the peripheral blood, histamine alcohol test-meal, and biopsy 
of the sternal marrow. Progress was assessed by packed-cell 
volume (P.c.vV.) readings (3000 r.p.m. for 30 minutes) and by 
hemoglobin (Hb) estimations (Hb 100% =14'8 g. per 100 ml.). 


Results 

Case 25.—A woman, aged 57, received 5 ug. of crystalline 
vitamin B,, daily by mouth for a control period of 12 days. No 
significant response was obtained and the blood-picture 
remained virtually unaltered during this time (Hb 66%, 
P.C.Vv. 30%). From the 13th day onwards she was given 5 ug. of 
H.P.P./1 per day. A reticulocyte response occurred (maximum 
15% on the 19th day) and the blood-picture began to improve. 
Apart from a temporary deterioration between the 200th and 
300th days when she had influenza, this improvement has been 
uninterrupted, and at present (528th day) the Hb is 101% and 
the P.c.v. 47%. During the whole of this time the daily dosage 
has remained at 5 ug. of H.P.P./1. 

Case 26.—A man, aged 54, on admission had Hb 50% and 
P.c.v. 25%. A daily oral dose of 5 ug. of crystalline vitamin 
B,. was given for 14 days at the end of which time the Hb and 
the P.c.v. were unchanged. The reticulocyte-count did not rise 
above 1% during this period. On the 15th and subsequent days 
he was given 4:5 ug. of H.P.P./1. A good reticulocytosis 
occurred (maximum 10-°8% on the 23rd day); and a steady 
improvement in the blood-picture began and has been main- 
tained. He has now been on treatment on this dosage for 516 
days, and at present the Hb is 110% and the P.c.v. 53%. 

Case 27 (fig 1).—A man, aged 60, on admission had Hb 
56% and P.c.v. 26%. For 18 days he received 10 ug. of crystal- 
line vitamin B,, per day without any significant hematological 
improvement, and he had a maximum reticulocytosis of 1:9% 
on the 9th day. From the 19th day 4 ug. of H.P.P./1 was given 
daily. This produced rapid hematological improvement 
although the reticulocyte response was relatively slight 
(maximum 6% on the 24th day). At the end of the first fort- 
night on H.P.P./1 therapy the Hb was 80% and the P.C.v. 33%. 
On the 78th day the dose was reduced to 1:5 ug. of H.P.P./1 
daily and, although clinically he remained well, the blood- 
picture slowly deteriorated. This deterioration persisted after 
the dose had been further increased to 3-0 wg. on the 176th day. 
The dose was, therefore, restored to 4:0 ug. per day on the 
204th day. This brought about improvement once again, and 
he has been maintained on this same daily amount of H.P.P./1 
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Fig. 1—Findings in case 27. 
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up to the present (498th day). Currently the Hb is 96% and 
the P.c.v. 42%. 

Case 30.—A man, aged 65, received an initial dosage of 
3-5 ug. H.P.P./1 daily, but on the 5th day this was increased 
to 20 ug. daily because the Hb has fallen slightly (from 56% to 
52%) and no reticulocytosis or subjective improvement had 
occurred. The higher dosage produced rapid improvement 
and a maximum reticulocytosis of 11% on the 15th day. On 
the 27th day, when the Hb had risen to 80% and the P.c.v. to 
39%, the daily dosage was reduced to 10 ug., and it has 
remained at this level up to the present (348th day). This 
appears to be just adequate for maintenance, and the current 
Hb is 78% and P.C.v.'36%. 

Case 38 (fig. 2).—A woman, aged 70, on admission had Hb 
29% and P.c.v. 14%. In view of the severity of the anemia she 
was given an initial daily dosage of 20 ug. of H.P.P./1. A 
maximum reticulocytosis of 15% was obtained on the 8th day, 
and on the 12th day the Hb had risen to 36% and the P.c.Vv. to 
16%. From the 13th to 39th day inclusive, no treatment was 
given, but the picture continued to improve and at the end of 
this time the Hb was 72% and the P.c.v. 33%. 6 ug. of H.P.P./1 
was given from the 40th to the 68th day, and on the 69th day 
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Fig. 2—Findings in case 38. 


the Hb was 89% and the P.c.v. 45%. The dosage was therefore 
reduced to 5 ug. per day on this day, and this appears to be 
sufficient for her needs at present (138th day). 

Case 39.—Man, aged 50. No reticulocyte-counts are 
available for this patient, as he could only be seen at irregular 
intervals of about a week. For the same reason he was given a 
slightly higher daily dose of H.P.P./1 (10 ug.) at the begin- 
ning of treatment. At the end of 28 days the Hb had risen from 
57 to 80% and the P.c.v. from 23 to 38%, and the treatment 
was stopped on the 35th day. The blood-picture continued to 
improve, however, and maximum readings were reached on the 
49th day when the Hb was 90% and the P.c.v. 47%. Shortly 
afterwards deterioration was noticed, and by the 84th day the 
Hb had fallen to 81% and the p.c.v. to 40%. Treatment was, 
therefore, restarted on this day with a daily dose of 4 ug. of 
H.P.P./1. This was increased to 4:5 ug. on the 102nd day 
because the P.c.v. had fallen further to 35% ; but the deteriora- 
tion persisted on the higher dose, and on the 130th day the Hb 
was 70% and the P.c.v. 30°. When the dose was increased to 
7:0 ug. per day on the 131st day, the blood-picture began to 
improve; and currently (18lst day) the Hb is 80% and the 
P.C.V. 35%. It would appear, therefore, that a satisfactory 
maintenance dose in this case will ultimately be found to lie 
somewhere between 4-5 ug. and 7:0 ug. per day. 


Conclusion and Summary 
Six cases of pernicious anemia were treated with small 
doses of H.P.P./1 for periods ranging from 138 to 528 days. 


Three of these patients were also given control periods of 
treatment with oral crystalline vitamin B,». 

Four of the six cases are satisfactorily maintained on 
daily doses of H.P.P./1 containing 5 ug. or less of vitamin 
B,.; the two remaining cases are maintained on daily doses 
of 7 and 10 ug. 

The superiority of H.P.P./1 over crystalline vitamin 
B,, in the oral treatment of pernicious anemia has been 
demonstrated. 

REFERENCES 


British Medical Fournal (1959) ii, 555. 
Castle, W. B. (1958) Lancet, ii, 270. 
Heathcote, J. G., Mooney, F. S. (1958a) ibid. i, 982. 
— — (1958b) ¥. Pharm. Pharmacol. 10, 593. 
Herbert, V., Estren, S., Brody, E., Wassermann, L. R. (1958) Lancet, ii, 801. 
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IN healthy people of either sex micturition can be 
stopped or prevented by pushing the anal region and 
perineum upwards from below (Vincent 1959a and b). 
Micturating cystourethrograms afford a clue to the mode 
of action of this manipulation (Vincent 1959c). 

Films taken immediately after the flow has been stopped by 
upward pressure show the bladder outlet closed and the 
urethra almost empty. When an attempt is made te stop the 
flow by pressure on the urethra alone, the films show the bladder 
outlet more widely open than during normal micturition and 
the urethra widely dilated down to the point where the pressure 
is exerted. This seems to indicate that, besides being more 
effective, perineal pressure may be less harmful than squeezing 
the urethra. 

The Appliance 

An appliance has now been designed which can produce 
this force. 

It consists of a rather wide belt moulded accurately round 
the patient in the region of the iliac crests and cut away at the 
front to avoid any pressure on the abdominal wall when the 
belt is tightened. Suspended from the back of the belt by two 
adjustable straps, one passing on each side of the sacrum, is a 
rather rigid plastic (polyvinyl chloride) saddlepiece which 
extends forward from the buttock region to pass below the 








Fig. 1—Com p ts of ppli 
One of only three sizes of belt and of two sizes of saddlepiece are 


needed for any size of patient. 
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Fig. 2—Appliance in position. 
The anterior transverse strap can be loosened after the other straps 
have been adjusted. This prevents harmful pressure on the abdominal 
wall. 
perineum and emerge at the front. The anterior part of the 
saddlepiece is divided into two separate arms one of which 
passes on each side of the scrotum or labia. Each arm is secured 
by an adjustable strap to the front part of the belt. The rigid 
saddlepiece is necessary since pliable material causes too much 
pressure over the tendinous origin of the adductor-longus 
muscle if it is tightened enough to produce effective pressure on 
the perineum. A small rubber balloon with a cloth cover sits 
on the saddlepiece almost directly under the anus and extends 
one inch or so forwards and backwards from this position. The 
balloon is connected by a tube to a standard sphygmomano- 
meter bulb and valve which enable it to be inflated or deflated 
at will. Figs. 1-3 show the appliance and the method of 
wearing it. It is important to tighten the belt completely before 
tightening the straps of the saddlepiece. In certain cases a 
firm sponge-rubber pad has been used instead of the balloon. 


This appliance prevents micturition in healthy males 
and females, and micturition is arrested by inflating the 
balloon. Since May, 1959, it has been tested on patients 
with incontinence of urine (Vincent 1959c). 


Findings 
Cooperative Patients whose Bladder Capacity is Normal or 
not Grossly Diminished 


Some patients in this group have responded very 
satisfactorily. 


A man who had been incontinent for seven years after 
prostatectomy has been easily and completely relieved of this. 

A boy of 17 with spina bifida cystica who had been wearing a 
rubber receptacle in an attempt to catch the constant drip of 
urine is now dry at night and can hold his urine for three hours 
by day when using the appliance. Both these patients have been 
using the appliance for eight months and are delighted with the 
result and with the ease with which it can be obtained. 

Female patients with urge incontinence which had resisted 
several repair operations have been very much improved. 

A group of male and female patients (chiefly young adults) who 
had had severe frequency and urgency of micturition amounting 
to incontinence if they were not near a urinal was then treated. 
The symptom in nearly every case had been present since 
birth, and there was seldom any demonstrable abnormality of 
the bladder or at its outlet. In many of these patients the 
urgency was either dispelled or very much diminished when the 
patients were wearing the appliance. 





Fig. 3—Appliance in position. 
The straps of the saddlepiece have been loosened to show the 
position of the balloon. 





Some children and adults with nocturnal enuresis have been 
treated with good results. Judgment must be withheld in this 
group until a larger series is studied, since excellent results 
have been known to follow nearly every new treatment that is 
tried on these patients. 

Some patients in the enuretic and urge-incontinence 
groups have been able to discontinue the use of the 
appliance after a short course of perineal exercises and 
electrical stimulation, although these measures had been 
of no avail before the appliance was worn. This tempts 
one to conjecture that the appliance may allow the 
muscles of the pelvic floor complete rest for the first time 
by removing all possible stress and may help them to take 
up and to maintain a more efficient posture. 


Cooperative Patients with Low Bladder Capacity 


Most of the patients treated had multiple sclerosis or 
high spinal disease or injury, and many of them had been 
bedridden for years owing to the extreme spasticity 
associated with the upper-motor-neurone lesions. The 
degree of “ spasticity’ of the bladder in each of these 
patients so closely corresponded with the degree of 
spasticity of the voluntary abdominal muscles that it is 
difficult to refute the rather audacious suggestion that the 
low bladder capacity in the absence of cystitis may be 
due largely to the hypertonic voluntary muscles increasing 
the general intra-abdominal pressure and thus pressing on 
the bladder. In order to produce the effective lift of the 
perineum in these patients a much higher pressure than 
usual was required in the balloon. These patients are in a 
very different category from those in the first group. 
Obviously if any appliance completely prevents micturi- 
tion, the patient will be in great pain as soon as the bladder 
pressure rises. Of this group it can only be said at the 
moment that a very few have been kept dry by means of 
the appliance, which diminishes the degree of the pre- 
cipitancy to an extent that enables the patient to use a 
receptacle and slightly diminishes the frequency with 
which this is needed. 
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Uncooperative Patients with Low Bladder Capacity 

This group included patients with cerebral damage 
due to vascular disasters or to senility. It will always be 
more difficult to keep such patients dry than to clean them 
at intervals. They refuse to wear any tight constricting 
appliance, and the danger of pressure sores is always 
present. Instructive results have followed seating some 
of these patients on specially shaped sponge-rubber pads 
which push up into the perineal region. The number of 
times wet per day in nearly every case was somewhat 
lessened, and in one or two cases was very appreciably 
reduced—enough to be of definite help to the nursing 
staff. 


Mental-hospital Patients 

The patients in this group may or may not be coopera- 
tive as regards wearing an appliance, and may or may not 
have low bladder capacities. In Purdysburn Mental Hos- 
pital, Belfast, 314 patients were found to remain incon- 
tinent by day and by night for a period of at least three 
months despite routine or habit training methods. This 
was 18-5% of a total of 1700 patients who had been under 
the care of the hospital for at least a year (Kidd and 
Meenan 1959). Since few of the patients would be 
considered suitable for operation, and since habit-training 
methods have failed in their case, there would be scope in 
mental hospitals for any effective mechanical device. 
Kidd and Meenan tested the appliance on two incontinent 
male schizophrenic patients, who thereby were kept dry 
by day and by night. 

Vizards, Ltd., 55, Great George Street, Leeds, have been of 
great assistance in producing the early experimental designs of the 
appliance, and can now supply an easily adjustable type which is 
comfortable to wear and which can be applied fairly readily by 
patients of average intelligence. For the present the appliance is 
available to hospitals only. The initial fitting requires a good deal of 
time in order to instruct the patient in the principle on which the 
appliance is based and in a routine that will suit the individual case. 
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INTRAHEPATIC BILIARY ATRESIA 


Dawson A. COTTON 
M.B.N.Z. 
LATELY SENIOR HOUSE-OFFICER AT THE HOSPITAL FOR SICK CHILDREN, 
GREAT ORMOND STREET, LONDON, W.C.1 

THE clinical picture and the pathological findings in 
cases of true intrahepatic biliary atresia have been well 
described by Ahrens et al. (1951), Sass-Kortsak et al. 
(1956), and Hass and Dobbs (1958); but the course this 
malady takes is not well known. Most authentic cases, 
because of their poor general condition and nutritional 
state, have succumbed to intercurrent infections at an 
early age. Consequently our knowledge and under- 
standing of the problems presented by surviving patients 
is incomplete. In this paper, by discussing observations 
in such a case, an attempt is made to throw light on the 
perplexing sequence of clinical findings. Liver biopsies 
at the age of 5 months and again six years later provide 
histological evidence which goes some way to explain 

apparently conflicting clinical features. 


Case-report 
The patient, a boy, was born on Feb. 22, 1953, after a normal 
first pregnancy and delivery. His birth-weight was 6%/, lb. (3 kg.) 
There are four healthy siblings. Obstructive jaundice dating 
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Fig. 1—Portal areas: (a) prominent with bile-ducts and increased 


lymphocytes and macrophages at 5 months; (6) small with an 
absence of bile-ducts or infiltration 6 years later. 
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from the first week of life led to exploratory laparotomy at 5 


months. At that time he was well nourished and showed a 
normal interest in his surroundings. The serum-bilirubin 
was 4:3 mg. per 100 ml. (direct 2:8, indirect 1-5). Haemoglobin 
93%. Erythrocyte-sedimentation rate (Westergren) 10 mm. 
in first hour. At laparotomy the liver was firm and dark. A 
normal but empty gall-bladder and small extrahepatic ducts 
were found. Biopsy showed a normal lobular architecture, 
and the cells of the liver parenchyma appeared normal. The 
portal structures were unduly prominent and contained an 
excessive number of branching racemose small bileducts 
which were empty (fig. 1a). A moderate degree of irregular 
bile accumulation was seen both in the bile canaliculi and 
macrophages adjacent to the liver parenchyma, whereas no 
bile was present in the portal bileducts. There was some 
increase of lymphocytes and macrophages in the portal areas. 
The biliary obstruction appeared to be intralobular. 

Jaundice increased to a maximum (bilirubin 6-1 mg. per 
100 ml.) at 21 months and thereafter lessened in intensity until 
it was only just detectable (0-8 mg.) five years later (fig. 2). 
From the beginning stools varied from a creamy yellow to a 
grey putty colour with stercobilin in small amount. There has 
always been excess of bilirubin in the urine. Urobilin, which 
previously was merely “ present ’’, has latterly been abundant. 
Intense pruritus, which is still troublesome, preceded the 
appearance of skin xanthomata at the end of the Ist year. 
These deposits became widespread but later regressed and 
disappeared by the 4th year. The serum-cholesterol never 
exceeded 400 mg. per 100 ml. and has returned to normal. 
The patient has been below the third percentile, both in height 
and weight, for five years, with a normal bone age. 

Hematemesis and melena first occurred at the age of 5 
years and severe bleeds necessitating transfusions have become 
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Fig. 2—Serum-bilirubin levels (below) and total serum proteins 
over 7 years. 


more frequent of late. A smooth firm liver enlargement of 2 
to 3 fingers’ breadth has always been present, but the spleen 
could not be palpated. None of the usual stigmata of liver 
failure could be found. Whenever they have been estimated, 
the levels of total serum-proteins have been good, with a 
reduced albumin/globulin ratio and raised lipoprotein frac- 
tions. The serum alkaline phosphatase level of 76 units at 5 
months had fallen to 22 units six years later. Raised serum- 
transaminases associated with a low pseudocholinesterase 
suggested, however, a considerable disturbance of liver 
function. 

At the age of 6 years 8 months, before the second laparo- 
tomy, the patient had been in poor health for a year because 
of indigestion, frequent hemorrhages, and a low hemoglobin. 
Temporary improvement had followed transfusion, but 
anorexia, abdominal discomfort and hunger pains one to one 
and a half hours after food, aching in the limbs and back, 
malaise and weakness, had persisted, together with repeated 
gastrointestinal bleeds. He was pale and anxious with an 
icteric tinge to his conjunctive and a slightly grey colour to 
his skin. Hemoglobin was 23% prior to transfusion. Bilirubin 
0:8 mg. per 100 ml. (confirmed). Prothrombin and bleeding 
times normal. Electrophoresis: raised «,, %, and 6 globulin, 
reduced albumin, and normal y-globulin. Blood-urea 33 mg. 
per 100 ml. 


At laparotomy the portal venogram and portal pressures were 
both normal. A small gallbladder contained some slightly 
bilestained mucus. The cholangiogram outlined minute 
patent extrahepatic bileducts communicating with the duo- 
denum. The liver biopsy showed a normal architecture of 
liver-cell cords with small portal areas and an absence of portal 
ducts without any increase in portal fibrous tissue or infiltration 
(fig. 1b). The canaliculi, some macrophages, and some liver 
cells contained an excess of bile. The proliferating bileducts 
seen in the original biopsy specimen had disappeared. G&so- 
phagoscopy showed a mild cesophagitis but no evidence of 
varices. Barium meal: nothing abnormal detected. Intra- 
venous cholecystography: no excretion. Fat balance: absorp- 
tion on three successive comparable days was 70 to 75%, and 
stool fat 15 to 17 g. in twenty-four hours. 


Discussion 

Hass and Hobbs (1958) in their excellent review 
described the grounds on which the diagnosis is made, 
and said that only 10 reported cases fulfil the criteria. 
But, although intrahepatic biliary atresia is one of the 
Tarer causes of obstructive jaundice in the newborn, it 
1s probably not as uncommon as the number of recorded 
Cases suggests. The outstanding clinical features are: 


1. Progressive obstructive jaundice in an infant who was 
at first comparatively well, with subsequent fluctuations in the 
depth of jaundice. 

2. A small amount of bile pigment in the stools, with uro- 
bilin and bilirubin in the urine (Sass-Kortsak et al. 1956). 

3. Pronounced elevation of the serum lipoids with xanthoma 
formation (Ahrens et al. 1951). 

4. Preservation of good parenchymal function in the liver 
and the absence of features associated with liver failure. 

5. A much better prognosis than that of cases with irremedi- 
able extrahepatic biliary atresia and biliary cirrhosis. 

6. A characteristic histological picture, revealing the absence 
of bileducts in the portal tracts combined with normal liver 
architecture, clinches the diagnosis. 

In view of the persistence of a minute patent extra- 
hepatic biliary system, the presence of stercobilin in the 
stools may reasonably be explained by assuming the 
existence of a few links between the periportal cholan- 
gioles and occasional surviving portal bileducts. In 1956 
Sass-Kortsak reported a case where 5 interlobular ducts 
were found after examining 500 portal areas. On the other 
hand, it may be that bile pigments are excreted directly 
through the intestinal mucosa, as suggested by Professor 
Sherlock. In the present case the progressive fall in the 
serum-bilirubin, and the return to normal of the serum- 
cholesterol with reabsorption of the xanthomata, suggests 
that alternative pathways have been established. The 
persistence of bilirubin in the urine with a serum level of 
0:6 to 0-8 mg. per 100 ml. might imply a lowered renal 
threshold or increased solubility due to bile salts in the 
blood. An excess of urobilin in association with a low 
stercobilin suggests that the direct reacting bilirubin is 
reduced in the kidney or urine. Some fundamental 
metabolic change must have occurred to account for the 
cholesterol. These observations show that our under- 
standing of the adaptive processes which deal with these 
two important by-products in such a patient would be 
advanced by studying the fate of tagged bilirubin and 
cholesterol. 

The hemorrhages could be explained by peptic 
erosions or ulcerations. This explanation is supported 
by the good postoperative recovery and a rapid improve- 
ment, with cessation of all bleeding, on a strict “ gastric ” 
regime. The histological findings strongly suggest a 
failure of linkage between the periportal canaliculi and 
the terminals of the portal bileducts. This supports the 
developmental theory put forward by Ahrens et al. 
(1951) in their original description of the condition. The 
proliferating small portal bile-ducts seen in the first biopsy 
presumably atrophied through disuse. The conclusion 
reached is that, in view of continued good liver function 
and the absence of cirrhosis, this case has a good prognosis 
provided gastrointestinal complications can be managed 
and any intercurrent infections controlled. In similar 
cases where the diagnosis has not been confirmed, there 
are strong arguments for laparotomy for the purpose of 
performing portal venography, taking the pressures, 
outlining the extrahepatic biliary system, and obtaining 
an adequate biopsy to establish a precise pathology so 
that a more specific and positive therapeutic regime can 
be undertaken and a better prognosis given. Our responsi- 
bility is all the greater because of the miserable existence 
these patients have as a result of complications which 
are largely manageable. 

Summary 

A case of intrahepatic biliary atresia is reported 
together with the clinical features observed over a period 
of seven years. The histological findings suggest a failure 
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of linkage at the level of the periportal cholangioles. veiioas 1 SUCROSE ———————> 

Good liver function remains and some adaptive mechan- ; ws INVERTASE sonut nie 


isms seem to have developed to deal with the serum 
bilirubin and cholesterol. 

An explanation of the findings is attempted. 
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Preliminary Communication 





DIARRHG@A CAUSED BY DEFICIENCY OF 
SUGAR-SPLITTING ENZYMES 


DIARRHEA of untraceable origin is often met in clinical 
practice and in such cases causal therapy is impossible. 

Holzel et al.1 recently proved that the diarrhcea in two 
children was caused by lactase deficiency; the lactose, 
which remained unsplit and could not be absorbed, gave 
rise to abnormal fermentation in the intestine with 
increased fluid excretion and stronger peristalsis, resulting 
in diarrhea. 

We have observed three children (patients X, Y, and Z) 
with analogous disturbances—not caused by lactase 
depletion but by invertase and/or maltase deficiencies. We 
are now looking for deficiencies in carbohydrate-splitting 
enzymes, and we have recently seen more cases of diarrhoea 
due to such deficiencies, including one with shortage of 
lactase. This form of diarrhcea disappears promptly when 
the sugar concerned is excluded from the diet, or if the 
lacking enzyme is added. 

Diagnostically these enzyme deficiencies can be demon- 
strated by means of sugar-loading curves, and by examina- 
tion of the feces, in which excessive quantities of lactic 
acid and volatile fatty acids cause fermentation. Fig. 1 
represents a typical example of a saccharose-loading curve 
in patient Z, with invertase deficiency. Fig. 2 shows that 
the quantity of lactic acid in the stools is a good criterion of 
diagnosis; in normal cases almost no lactic acid is excreted 
in the feces, but in the absence of invertase, lactase, or 
maltase the lactic-acid excretion is increased at least 
tenfold by the saccharose (lactose or maltose) and starch. 
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Fig. 2—Fatty-acid excretion in the feces of patient X when having a 
diet containing lactose or sucrose. 


The lactic acid was determined according to Long,? and the volatile 
fatty acids gaschromatographically according to van de Kamer et al. 





for which purpose the viable numbers of the following 
organisms were determined: 

1. Three extensive general classes of bacteria. 

2. Four typical groups of fecal bacteria. 

3. Yeasts. 


2. Long, C. Biochem. #. 1946, 40, 27. 
3. van de Kamer, J. H., Gerritsma, K. W., Wansink, E. J. ibid. 1955, 61, 174. 
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This was done in a patient with deficiency of maltase 
and invertase.* > The results are shown in the table; in no 
case were salmonelle observed, nor did the numbers of 
Staphylococcus aureus exceed 10? per gramme. 


EFFECT OF DIET ON BACTERIOLOGICAL DIFFERENTIATION OF FACES IN A 
PATIENT WITH MALTASE AND INVERTASE DEFICIENCY 
| 


Bacterialcountspergramme; Diet with maltose | 
fresh faeces or sucrose | 





Same diet + corres- 
yonding enzymes; or 
iet with glucose only 








Total aerobic count 0:2 x 10?°—0°4 x 1012 | 0-1 x 10?°—0-8 x 101° 
Total anaerobic count 0:7 x 10° —0:4x 10%! | 0-1 x 10!°—0-2 x 101° 
Aerobic proteolytic count | 0-1 x 10°—0-2x 108 | 0:9 x 10° —0:5 x 10° 
Enterobacteriaceze 0:3 x 10° —0-8 x 10° | 0-8 x 10° —0-3 x 101° 
Fecal streptococci 0-4 10° —0-4 x 10'° | 0:2 x 10? —0-7 x 10° 
Sulphite-reducing clostridia 0-4 10° —0:6 107 | 0-1 x 10° —0-6 x 10° 
Bifidibacterium 7 . | 02x 10®—0°8 x 10" | 0-3 x 10° —0:8 x 102° 
Yeasts 0-6 x 10! —0-7x 10’ | 0-4x 10‘ —0-1 x 10’ 
pH of feces 4:°7—5'8 6:-4—7:2 





When the patients had diarrhoea increases in total 
counts and in the count of fecal streptococci and Bifidi- 
bacterium bifidum, and decreases in the counts of aerobic 
proteolytic bacteria, enterobacteriacez, and sulphite- 
reducing clostridia were usually noticed. But, with the 
exception of the increase in fecal streptococci during 
diarrhoea, these bacteriological changes never reached the 
same order of magnitude, and were not therefore as 
reliable diagnostically as the decrease in pH or increase in 
lactic-acid content observed at the same time. Because 
4. Mossel, D. A. A., 


Tijdschr. “> 25, 2 
5. Mossel, D. A. A. F. bn] Bact. 1959, 22, 184. 





om, H., Dagneaux, E. L. Leeuwenhoek ned. 


accurate determination of streptococci in feces is doubt- 
less the most laborious procedure of the three mentioned, 
it seems preferable to rely on an indirect biochemical 
change rather than on a direct bacteriological one. 

Practically, this means that when investigating the cause 
of diarrhoea the lactic acid in the stools should always be 
determined. If the content exceeds 1 g. per 48 hours, the 
possibility of carbohydrate intolerance should be con- 
sidered. Then, with the help of saccharose, lactose, 
maltose (and if need be starch) tolerance curves, one can 
discover whether such an intolerance really exists, and 
whether it is due to an invertase, lactase or maltase, or 
amylase deficiency. 

The diarrhcea should be treated either by giving supple- 
ments of the deficient enzyme, or by eliminating the sugar 
concerned from the diet. 


A detailed report of this investigation will appear in the Acta 
pediatrica. 


H. A. WEIJERS 
M.D. Utrecht 
Pediatrician 

J. H. VAN DE KAMER 
PH.D. Utrecht 
Biochemist 
D. A. A. MossEL 
PH.D. Utrecht 


Bacteriologist 

Central Institute for W. K. DICKE 
Nutrition and Food Research, T.N.O. M.D. Utrecht 
Utrecht, The Netherlands Pediatrician 





Reviews of Books 





The Development of the Infant and Young Child 
Normal and Abnormal. R. S. ILLINGWORTH, M.D.,: F.R.C.P., 
D.P.H., D.C.H., professor of child health, University of 
Sheffield. Edinburgh: E. & S. Livingstone. 1960. Pp. 326. 
27s. 6d. 


THIS book, much of which is based on the pioneer work of 
Arnold Gesell of Yale, is concerned with the normal and 
abnormal development of the infant and pre-school child. It 
describes in simple language how to assess mental develop- 
ment in the early years, and the significance of the results 
obtained. Professor Illingworth emphasises the importance of a 
detailed history of physical and environmental factors, which 
may influence development, and of an individual develop- 
mental history. The chapters on history-taking and examina- 
tion are clearly written in non-technical language and that on 
the significance of different fields of development and their 
relative importance goes to the heart of the matter. It is 
essential to realise, for instance, that whereas gross motor 
development—the easiest field of development to assess—is 
the least useful for predictive purposes, manipulative develop- 
ment and the age at which chewing begins are useful predictive 
signs, and that speech and pre-verbal vocalisation is the most 
valuable of all. The conclusion is that developmental tests in 
infancy are of great value, for they can detect mental retarda- 
tion and neurological conditions with a considerable degree of 
certainty, though there is little to suggest that mental superior- 
ity can be detected so early. 


Much emphasis has rightly been placed on the wide varia- 

tions of development regarding both general pattern and indi- 
vidual functions such as speech, and there is a useful chapter 
indicating the level of intelligence in a wide variety of con- 
ditions, though some of the rare conditions mentioned might 
have been omitted in a book of this scope. 


The concluding chapter on common mistakes and difficulties 
in developmental diagnosis gives valuable guidance by one who 
has had much experience in this important and long-neglected 
area of pediatric practice. 


Principles of Bone X-ray Diagnosis 
GEORGE SIMON, M.D., M.R.C.P., F.F.R., assistant director, X-ray 
department, Brompton Hospital; radiologist, St. Bartholomew’s 
Hospital, London. London: Butterworth. 1960. Pp. 178. 
57s. 6d. 

IN his latest book Dr. Simon has again adopted the unusual 
approach of arranging his material according to the abnormal 
appearances seen on the X-ray film. This is the technique 
which he used so successfully in his earlier Principles of Chest 
X-ray Diagnosis. In each chapter one broad type of abnormal- 
ity is discussed and the additional features are described which 
assist in the eventual diagnosis. Dr. Simon has covered a wide 
variety of bony disease, including congenital abnormalities, 
deficiency diseases, and disorders of growth, as well as inflam- 
matory and neoplastic conditions. All the commoner lesions 
are recorded, as well as many conditions less often seen. His 
style is concise and the text is easy to follow. The radiographs 
have mostly reproduced well, and generally appear on an 
appropriate page so that the reader is not distracted by having 
to search for them. There are useful notes on pathology, blood 
chemistry, and radiographic technique. 

With such a strong accent on interpretation and differential 
diagnosis this book will be a highly prized addition to the 
shelves of radiologists and students of radiology. Although 
there is no doubt that the author’s primary aim has been suc- 
cessfully achieved, in a work of this character detailed patho- 
logical descriptions have no place, and the reader who seeks 
them must refer to a standard textbook. To keep the book to a 
reasonable size the author has deliberately excluded such 
specialised X-ray investigations as arteriography and arthro- 
graphy, and the appearances of the radiograph after orthopedic 
operations. There is a first-class index and a useful list of the 
244 illustrations. 


Encyclopedia of Medical Syndromes 
Editor: RoBERT H. DURHAM, M.D., F.A.C.P., physician in charge, 
division of general medicine, Henry Ford Hospital, Detroit. 
New York: Paul B. Hoeber. 1960. Pp. 628. 110s. 
A READER who picks up this book may wish to ascertain, in 
the first place, exactly what is meant by a “ syndrome”. The 
introductory pages admit the difficulty of an exact definition, 
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but suggest “a concurrence, or running together, of certain 
patterns of abnormal signs or symptoms”. The author goes 
on to point out that the substitution of the concept of syndromes 
for that of disease entities has effected “‘ a liberation of medical 
thought ”. Specific causes for particular illnesses no longer had 
to be postulated once it was realised that a disease might be 
produced by interference with any link of a whole chain of 
physiological processes. It may be true that “ the revision of 
medical thought entailed ... has hardly begun ”’, but it is sur- 
prising to discover that the term itself dates from 1541. 

The present volume lists some thousand syndromes, alpha- 
betically arranged, with a description of the history, clinical 
features, and bibliography of each. (Though there is one index 
which groups them according to the system aflected, the value 
of the book would have been much increased by another 
relating to signs and symptoms.) It is inevitable in such a book 
that some readers will discover that their own particular 
diagnostic favourite has been omitted (the condition which is 
most often due to Parkinson’s disease has apparently been 
overlooked). They will probably be placated by the other 
antonomastical rarities which have been included: and 
though some will be able to guess what the “ old sergeant ” 
syndrome describes, few will be able to refrain from looking 
up, for instance, the characteristics of ‘‘ women who fall ”’. 


General Anesthesia for Dental Surgery 
R. S. WALSH, B.M., F.F.A.R.C.S., first assistant, department of 
anesthetics, St. George’s Hospital, London, and Southampton 
group of hospitals. London: Longmans Green. 1960. Pp. 94. 
21s. 

Dr. Walsh’s monograph is centred around the use of nitrous 
oxide for outpatient dental anesthesia, and indeed might almost 
be accounted a reply against the recent tendency to challenge 
the traditional place of this anesthetic in dentistry. It is not, 
however, intended as an apologia for a widely used agent, but 
as a primer for students and general practitioners of medicine 
and dentistry. The contents are therefore elementary and 
factual, but none the less valuable for that, and the emphasis 
is on the practical administration of nitrous oxide with or 
without any supplement in the dental chair. This procedure is 
described in detail, but all aspects of general anesthesia for 
dentistry are discussed and due consideration is given to the 
ever-present danger of oxygen lack. The text is well written 
and very adequately illustrated. A book that can be heartily 
recommended. 


Diagnosis and Treatment of Diseases of the Trachea and 
Bronchi 
HERMAN J. MOERSCH, M.D., HowarD A. ANDERSEN, M.D., 
section of medicine, Mayo Clinic and Mayo Foundation, 
Rochester, Minnesota. Springfield, Ill.: Charles C. Thomas. 
Oxford: Blackwell Scientific Publications. 1960. Pp. 108. 34s. 
THIS monograph is a concise and clear exposition of the 
diagnosis and treatment of diseases of the trachea and bronchi. 
It is excellent as far as it goes, but it does not go far enough 
for the physician who is especially interested in this subject. 
For example, when it is emphasised that a thorough knowledge 
of the anatomy of the bronchial tree is of paramount importance 
for the proper understanding of tracheobronchial disease, it 
is disappointing to be referred elsewhere for this essential 
information. And the reader may well expect, in a work of this 
sort, more than 27 references to the literature. It is, in fact, 
hard to imagine the place envisaged for this book, for the 
ground is just as adequately explored in standard textbooks on 
diseases of the chest. 


The Plasma Proteins 
Vol. I: Isolation, Characterisation, and Function. Editor: F. W. 
PuTNAM, College of Medicine, J. Hills Miller Health Center, 
University of Florida, Gainesville, Fiorida. New York and 
London: Academic Press. 1960. Pp. 420. 89s. 6d. 
THIs is the first volume of a comprehensive two-volume 
work. Its purpose is “‘ to present an authoritative, interpreta- 
tive and integrative account of the plasma proteins, both for 


the individual purified components and as a dynamic system”, 
This volume, by the editor and ten specialist contributors, is 
almost exclusively concerned with the chemistry and physica] 
chemistry of the individual proteins and is, for the most part, 
very technical indeed. The first part is mostly about methods, 
The chapter on metal-binding plasma-proteins is by C. B, 
Laurell of Malmo, and the one on y-globulins by R. R. Porter, 
of the Lister Institute in London. Though Henry G. Kunkel 
describes briefly the hematological and other changes associated 
with macroglobulinemia, this volume is clearly for the bio- 
chemist. The list of contents of the second volume suggests 
that it will contain much of more interest to those concerned 
directly with disease. 


Struggle to Return 

CaROL BUNKER. London: Peter Davies. 1960. Pp. 232. 18s. 

PATIENTS’ stories of their experiences, especially when, like 
this one, they are written ‘‘ penny plain”, with as little 
dramatisation and as few animadversions as possible, make 
profitable reading for doctors. Here are descriled the symp- 
toms of development, diagnosis, removal, and postoperative 
sequele of a right 8th-nerve neurofibroma measuring 6 x 4 cm., 
as experienced by a self-reliant and competent woman in 
her thirties, and her slow and painful recapture of indepen- 
dence, social acceptability, and self-respect. 

Rehabilitation after severe injury to cranial nerves is an 
intrinsically hard task whose magnitude may not always be 
appreciated even by those in medical charge. Here it was made 
the harder partly by the absence of such aids and incentives as 
husband, children, profession, and religious faith may provide 
and partly by imperfect communications, at certain important 
junctures, between patient and hospital staff. It is tempting to 
speculate how far a trusted personal doctor, acting throughout 
as “connecting file’? between hospital and patient and as 
mouthpiece for each in turn, might have smoothed and 
shortened her path, even though, in this case, geography alone 
rules out the possibility. 

The author gives high praise to the National Health Service 
and to those who had charge of her, but the familiar cri-de-cceur 
** if only someone had told me” is not absent. She asks for 
more understanding and sympathy for those—for example, the 
old—whose disabilities, whatever their origin, resemble her 
own. It is a very instructive narrative. 





Modern Nutrition in Health and Disease (2nd ed. 
London: Henry Kimpton. 1960. Pp. 1152. 138s.).—The 
success of this book, edited by Dr. M. G. Wohl and Dr. R. S. 
Goodhart, is plain from the fact that it is only five years since 
the first edition appeared. During this interval, however, new 
aspects of nutrition have come to the fore, and two of them have 
been judged important enough for special attention. One 
concerns chemical additives to foods and the other coronary 
disease and atherosclerosis. All will agree with the decision to 
make these inclusions. Other parts of the book have been 
brought up to date, but the general form has not been changed. 
The book remains the work of a large number (now nearly 60) 
of North American contributors, some of whom have succeeded 
in presenting their material with an unusual twist which gives 
the reader food for thought. This is a book for teachers, and for 
doctors who have time to read or who like to have good books of 
reference on their shelves, but it is a great pity it had to be so 
expensive. 


Blood Transfusion (2nd ed. London: Heinemann Medical 
Books. 1960. Pp. 58. 6s.).—Dr. George Discombe has taken 
the opportunity of a second edition of his handbook for hospital 
residents to include some important changes in detail and to 
make some rearrangements. All except one of the monographs 
recommended for further reading have appeared since 1955. 
The booklet remains a succinct and properly dogmatic account 
of the minimum knowledge of technique, organisation, and 
pitfalls that every resident ought to possess. 
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Toxic Dilatation of the Colon 

“ Toxic dilatation” is the name used by MARSHAK 
and his colleagues 1 for that acute phase in ulcerative 
colitis at which perforation is imminent through general 
disintegration of the bowel wall—a name which com- 
mends itself since it draws attention to the severity of 
the patient’s general illness, which is just as striking 
as the abdominal distension due to the colonic dilatation. 
Though many must have observed or been aware of this 
disorder, it has only quite lately attracted much atten- 
tion. In 1951 MapISON and BARGEN 2 described a case; 
a little later BRookE*® made no more than passing 
reference to the condition. LuMB et al.* recorded a 
series of 7 cases, thus making clear that the disorder 
was not simply coincidental. In such cases histological 
examination reveals destruction throughout the colon 
wall to an extent which suggests that this, with the 
associated loss of motility and consequent loading of 
the affected segment, may account for the dilatation. 
Other explanations have been forthcoming. In a case 
described by Coun et al.> the patient showed clinical 
signs of hypokalemia with a serum level of 3-2 mEq. 
per litre; restoration therapy with potassium led to 
recession of mental deterioration, of small-bowel 
“ileus”, and of colonic dilatation as the serum level 
rose to 5-0 mEq. Bockus et al.® have suggested that it 
is the destruction of the myenteric plexus that leads to 
“toxic aganglionic megacolon ”—a less happy title in 
view of the confusion this may cause with Hirschsprung’s 
disease, where, of course, the aganglionic area lies 
beyond the megacolon, which is essentially normal 
bowel responding to chronic obstruction (a weakness of 
analogy which MARSHAK and his colleagues have been 
quick to point out). MARSHAK et al. could find no 
evidence to support the hypokalemic thesis; for in 
only 1 of 16 patients was the serum-potassium below 
normal, and in only 1 was there evidence of electro- 
cardiographic changes. BROOKE’ has argued that the 
smooth-muscle cells are so damaged as to be impervious 
to their chemical environment; and he observes that 
where hypokalemia is known to cause dilatation (as in 
sprue) the small intestine is affected. He does, however, 
observe that the dilatation syndrome may sometimes 
progress to frank mechanical obstruction of the small 
intestine with vomiting and colic, and with the central 
ladder pattern of visible peristalsis due to inability of 
the small intestine to overcome retention in the dilated 
colon beyond; in such cases the passage of faeces and 
wind is reduced and may even cease. So the statement 


“1. Marshak, R. H., Korelitz, B. I., Kicin, S. H., Wolf, B. AS Janowitz, 
Gastroenterology, 1960, 38, 16 

Madison, M. S., Bargen, J. A. Proc. Mayo Clin. 1951, 26, 21. 

Brooke, B. N. Ulcerative Colitis. Edinburgh, 1954. 

re » Protheroe, R. H. B., Ramsay, G. S. Brit. ¥. Surg. 1955, 

Cohn, E. M., Copit, P., Tumen, H. J. Gastroenterology, 1956, 30, 950. 

Bockus, H. is Roth, j. L. A., Buchman, E., Kalser, M. in Modern 

Trends in Gastroenterology (edited by F. Avery Jones). London, 1958. 

Brooke, B. N. Lancet, 1959, ii, 745. 
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of MarsHak et al. that “all observers are agreed that 
there is no evidence of organic obstruction in the toxic 
dilation of ulcerative colitis ” is true only in so far as it 
applies to the areas of dilated colon. In all reported 
cases the transverse area has been affected, and in some 
the sigmoid and cacum—further circumstantial evidence 
of simple structural failure leading to the bowel wall 
giving way, since these are dependent areas in which 
sumps of retention are likely to form. MARSHAK et al. 
have recorded what might be expected with structural 
failure—namely, no evidence of great pressure within 
the bowel. 

Treatment is very difficult, but not impossible. 
PESKIN and Davis,® reporting this complication in 9 of 
154 cases of ulcerative colitis, repeat FERGUSON’s ® 
apophthegm that these patients are too sick not to be 
operated on, the operation they recommend being 
colectomy. But MARSHAK et al. choose conservatism 
in the first instance because of the risk of peritoneal 
contamination through bowel rupture, even if perforation 
has not already occurred; they administer antibiotics, 
and apply electrolyte and blood repletion and bowel 
intubation. It is noteworthy that of their 12 patients 
with ulcerative colitis who received corticosteroids 8 
got worse, dilatation occurring after the institution of 
treatment in 4; while only 4 improved. They therefore 
recommend caution in the use of corticosteroids and 
repeat BROOKE’s contraindication to their administration 
when mucosal undermining is evident }°—though they 
are prepared to prescribe these drugs when dilatation 
is present without perforation, provided the small 
intestine is intubated and decompressed. As an alterna- 
tive to decompression by indwelling tube MARSHAK 
et al.1 and his associates 14 advocate ceecostomy. This is a 
seemingly illogical step; for if cacostomy, why not 
ileostomy with its more effective deflection of the fecal 
stream? Both are fraught with the danger that manipu- 
lation may rupture the colon; and for this reason many 
surgeons prefer to remove the colon, difficult though 
this may be. Colectomy will certainly be required later 
even if deflation and improvement follow cacostomy; 
for, once the colon has been damaged to the point of 
dilatation, colectomy becomes inevitable. The main 
objection to excising the bowel is the risk of contamina- 
tion, which may be avoided by aspirating its contents 
before mobilisation.’ 

Though the dilatation is impressive, the toxicity is 
no less dangerous. This abates but slowly unless the 
colon is removed, when improvement is often dramatic. 
To what is it due? There is a clue in the findings of 
the Mount Sinai group !: in only 1 of the 9 cases in which 
the serum-proteins were investigated was the albumin 
level above 3 g. per 100 ml.; the albumin/globulin ratio 
was thus reversed in 8. Simple loss of blood and serum 
in the faeces could hardly account for this reversal; but 
liver damage could. Portal bacterizemia is a feature of the 
—_ case of colitis 7 12; and other features are organic 

8. Peskin, G. W., Davis, A. V. O. Surg. Gynec. Obstet. 1960, 110, 269. 

nag L. 1 Stevens, L. W. Gastroenterology, 1948, 11, 640. 

10. Brooke, B. N. Lancet, 1956, ii, 1175. 
11. Klein, S. H., Edelman, S., Kirschner, P. A., Lyons, A. S., Baronofsky, 


I.D. Surgery, 1960, me 399. 
12. Brooke, B BN. Si Slaney, G. Lancet, 1958, i, 1206. 
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changes in the liver—pericholangitis, fatty degenera- 
tion, and sometimes cirrhosis. On the basis that control 
of portal bacteriemia should control pericholangitis, 
RANKIN et al.!° gave tetracycline to 5 patients with 
ulcerative colitis, and thereafter liver-function tests 
improved somewhat. Severe liver damage is apparently 
commoner in the acute case of ulcerative colitis, as is a 
positive culture of portal blood, and in the opinion of 
RoTH and his colleagues ** is more frequent in “ toxic 
megacolon ”; the view that this may account for the 
toxicity has been firmly stated.15 Jaundice is restricted 
largely to severe cases. The relation between toxicity 
and dilatation thus becomes comprehensible; for 
the toxicity may reflect the considerable biochemical 
upheaval due to liver disorder, and such disorder is 
especially liable to develop with dilatation of the colon, 
which encourages escape of organisms and other 
noxious substances up the portal system. 


Maternal Death 


IN the past twenty-five years the maternal mortality- 
rate has declined steadily, and in 1958 the figure stood 
at less than 0-4 per 1000 total births. With maternity 
services supposedly of a high standard, this figure might 
be thought to represent the hard core of irreducible 
minimum. How wrong that would be is evident from 
the latest report on confidential inquiries into maternal 
deaths in England and Wales,!* published last week (the 
previous one appeared in 1957 1"). The report examines 
861 deaths directly ascribed to pregnancy and child- 
bearing, and concludes that in no fewer than 353 (41%) 
the mother’s death might have been averted by better 
medical care. In the same period 339 deaths described 
as associated with pregnancy and childbearing were 
examined; in 57 (17%) avoidable factors were found. 
Any question that the committee set a too high standard 
in defining avoidable factors in these deaths can be 
quickly dispelled, for in most cases a few elementary 
precautions might have prevented death: a primigravida, 
aged 39, with a blood-pressure of 180/100 mm. Hg and 
gross oedema was treated by rest at home, and died; 11 
deaths were of patients with known valvular disease of 
the heart who were confined at home or in a maternity 
home; in 5 cases the mother died after administration 
of an anesthetic for forceps delivery by a singlehanded 
obstetrician; another death was of a severe diabetic 
with 5 children (2 of whom had been delivered by 
forceps) who was confined at home after negligible 
antenatal care. Almost every branch of the maternity 
services has been guilty of mistakes which have led to 
death. In some instance, consultants have left to juniors 
decisions which they did not have the experience to 
make, or manceuvres which they did not have the skill to 
perform. Family doctors time and again have booked 
13. Rank in, J. G. ‘Boden, R. W., Goulston, s. J. M., Morrow, Ww. “ibid. 
1959, ii, 1110. 

14. Roth, J. L.A., Moat ~ aaa Stein, G. N., Bockus, H. L. Gastro- 
enterology, 1959, 37,2 

15. Brooke, < poe a of the Association of Surgeons of Britain 
and Ireland, 1960. 

16. Report on Confidential Enquiries into Maternal Deaths in England and 
Wales, 1955-57. H.M. Stationery Office. 1960. Pp. 60. 4s. 

17. Report on Confidential Enquiries into Maternal Deaths in England and 


7 1952-54. H.M. Stationery Office. 1957. See Lancer, 1957, 
u, 





totally unsuitable cases for home or maternity-home | 


confinement. Midwives have sometimes wasted valuable 
time in an emergency by looking for the practitioner 
when the flying-squad should have been summoned 
at once. In some cases lack of cohesion between the 
hospital and domiciliary services has been to blame. In 
not a few cases the patient herself has been responsible 
by failing to seek medical care or by refusing to accept 
advice. 


Many lessons, most of them elementary, can be learnt 
from this report. 
home confinement in a normal case, but the unsuit- 
ability of such confinement in an abnormal case or in 
one with a special risk is indisputable. Patients with a 
history of difficult labour or third-stage hemorrhage, 
patients with toxemia, patients with 5 or more children, 
anzmic patients, patients with heart-disease or diabetes, 
elderly patients—these should not be booked for confine- 
ment at home, because of the greatly increased risk. 
Every page of this report shows how vital is this simple 
conclusion. Proper selection for hospital confinement is 
one of the two factors which according to the report 


would have done much to reduce the maternal death- | 


rate. The second factor is deficient antenatal care, 
Clearly it is not enough for the patient to attend regularly 
during pregnancy; for in cases where antenatal care was 
deficient the number of attendances was for the most 
part adequate, the fault lying in failure to appreciate the 
significance of the findings. An inflexible routine which 
did not allow for the special-risk case was sometimes to 
blame. 


Much else of interest is contained in this report. 
Toxemia (including toxemic accidental hemorrhage) 
remains the principal cause of death. Pulmonary 
embolism now occupies the second place; and deaths 
from hemorrhage (excluding toxemic accidental hemor- 
rhage) have fallen from this position to fourth, with 
deaths from abortion occupying the third place. The 
report comments favourably on the increased use of 
obstetric flying-squads for emerfgencies in the home: 
this, and improved treatment in general, are no doubt 
responsible for a remarkable drop in the number of 
deaths from postpartum hemorrhage with retained 
placenta and, to a slighter extent, for a decrease in the 
number of deaths from postpartum hemorrhage. The 
emphasis on avoidable factors is, however, the most 
valuable feature of the report; for, with attention to such 
factors, “it is most probable if not certain that a 
Maternal Mortality certainly of two and probably of one 
per ten thousand births is obtainable ” 


Hepatic Ameebiasis 
THe 1939-45 war focused attention on the high 
incidence of ameebic infection of bowel and liver among 
some populations in the tropics and subtropics. Wat- 
time conditions probably increased this incidence, but 
such infection is important in the tropics even in peace- 
time, as PAUL ! makes clear. Pau describes his observa- 
tions on | 196 cases of “amoebic hepatitis” and 203 cases of 
1, Paul, M. Brit. J. Surg. 1960, 47, 502, 
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amoebic abscess of the liver treated by him at the General 
Hospital, Colombo, between 1936 and 1959. He has 
also brought his extensive experience to bear on many 
of the outstanding questions concerning this disease. 
Of these, the three of greatest interest are: (1) does 
amoebic hepatitis exist ? (2) how common is non-ameebic 
abscess of the liver ? and (3) what is the best method of 
evacuating pus from liver abscesses ? 


It has been increasingly recognised that ameebic 
hepatitis was diagnosed too frequently in the past. 
WoopruFF 2 suggests that such a diagnosis is seldom 
justifiable except where the hepatitis is associated with 
acute amoebic dysentery. Paut doubts even whether 
amebic hepatitis ever occurs, pointing out that diffuse 
inflammation in the presence of Entameba histolytica 
has never been demonstrated either during surgical 
operations or at necropsy. LAMONT and POOLER * 
considered that no clear-cut distinction between 
“amoebic hepatitis” and amoebic abscess was warran- 
ted; and PauL goes further and states that the 
condition termed ameebic hepatitis is due to an ameebic 
abscess of the liver. He suggests that in these cases pain 
and tenderness over the liver result from the abscess 
reaching the surface of the liver. Detailed scrutiny of 
the clinical syndromes (which he describes) caused by 
an abscess near the liver surface will almost invariably 
lead to the clinical features of “‘ amoebic hepatitis ” 
being ascribed to such an abscess. 


There is good evidence that amoeba, even in the 
absence of microorganisms, can cause suppuration, and 
there is also evidence that amoebe or microorganisms 
in an abscess may die leaving only sterile pus or pus 
containing the remaining species of organism. Thus, 
even abscesses from which amoebe are absent may have 
been produced by amcebe which died after producing 
pus; and the finding of microorganisms in the pus of a 
liver abscess does not establish that the abscess was 
produced by those microorganisms. Large ameebic 
abscesses are common only in countries where amcebic 
dysentery is rife or among persons who have been to 
such countries. The only pyogenic lesions in the liver 
in persons who have not been exposed to the hazard of 
amoebic infection of the colon are suppurative cholang- 
itis and suppurative pylephlebitis, in which suppuration 
originating in biliary or venous channels seldom extends 
appreciably into surrounding liver substance. These 
considerations suggest that all liver abscesses other than 
the small ones found in suppurative cholangitis and 
suppurative pylephlebitis are of amcebic origin no matter 
whether amoebz or microorganisms are or are not found 
in the abscess. Pyogenic microorganisms very seldom 
give rise to abscesses in peoples who have never been 
exposed to the risk of amoebic infection of the colon. 
It is therefore likely that microorganisms found in the 
pus of liver abscesses have been carried to the abscess 
from the colon by the amcbz themselves. Micro- 
Organisms sometimes reach the liver by other means, 
but the evidence from the geographic incidence of liver 
2, Woodruff, A. W. Practitioner, 1959, 183, 92. — 


. See Lancet, 1959, i, 355. 
ry Lamont, N. McE., Pooler, N. R. Quart. ¥. Med. 1958, 37, 389. 





abscess indicates that large abscesses in the liver do not 
result from such infections. 


PAUL’s answer to the question concerning the best 
method of evacuating pus from liver abscesses can be 
summed up by the injunction to aspirate by needle 
wherever possible and to avoid open drainage and 
drainage tubes. Open drainage delays healing, and leads 
to secondary infection and occasionally to the “ fear- 
some complication when the orifice of the drainage 
track enlarges to become an enormous crater opening 
into a sloughing cavity .. . because the establishment of 
drainage permitted pus laden with amcebz to flow over 
these tissues ”. Amaeebic abscesses of the liver should 
not be drained by a tube even if amcebe are absent from 
the pus, “ for the appearance of amcebe in the pus at a 
later stage of drainage is quite common ” 

PAUL brings wisdom and common sense to a field in 
which mistakes with tragic results are not uncommon. 
All who treat liver abscesses would be wise to heed the 
results of his long experience and careful deduction. 





Annotations 





CHILDREN AT PLAY 


THE systematic study of normal children’s ideas and 
activities has not been extensive. In their monumental 
work on the peculiar customs and traditions of child 
play, Iona and Peter Opie + remark: ‘‘ The curious lore 
passing between children aged about 6-14, which today 
holds in its spell some 7 million inhabitants of this island, 
continues to be almost unnoticed by the other six- 
sevenths of the population ” 

The unprompted anonymous essay was used by Dr. 
Peter Scott 2? in order to discover the delinquent’s view of 
juvenile-court procedure. Such an approach evidently 
permits a child to share secret thoughts which he would 
never reveal at an interview but which, by himself, he will 
set down fully and with enthusiasm. A recent inquiry 
by Mrs. Stewart ® into the leisure activities of school- 
children teaches some useful lessons. Conducted by 
questionary and essay among 7000 Ilford children in 
grammar and secondary modern schools, this study 
suggests that the continuing trend towards earlier somatic 
maturity * is accompanied by earlier development of adult 
tastes. The playing of games has been much curtailed, 
and scout and guide organisations have evidently been 
hard hit, by the movement towards complex non- 
participatory enterprises requiring such devices as record- 
players and television sets. No less than 88% listened to 
records regularly in leisure hours. Television was regu- 
larly watched by more than 4 children out of 5, and those 
without sets were usually envious. But, materialism 
notwithstanding, an appreciably larger proportion of 
children reported membership of a religious organisation 
than in an earlier study in 1946-47. 


The great increase of youth-club membership led 
Mrs. Stewart to collect essays on the “‘ ideal ” club. This, 


ue . Opie, I, “Opie, P. The Lore and ‘Language of Schoolchildren. ~ London: 
Oxford University Press. 1959. Pp. 417. 35s. 
2. Scott, P. D. Brit. ¥. Deling. 1959, 9, iii, 200. 
3 Stewart, M. The Leisure Activities of Schoolchildren. Workers’ 
peoone ee 28, Woburn Square, London, W.1. 1960. 
24 
4. Dy Lancet, 1960, i, 1336. 
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it appeared, needed to be mixed (girls often wanted an 
excess of boys) and universally friendly. Boys were more 
interested in avoiding fighting, bullying, and knives; and 
both sexes demanded optional classes in handicraft, art, 
and drama, and discussion groups. Dancing and music 
was often mentioned, with some masculine dissent about 
jiving. On organisation, girls merely wanted the club to 
be run by a handsome young man, but the boys usually 
wanted to take part in a club committee. Weekend 
outings were desired equally by both. 

Mrs. Stewart declares: 

“The increase among grammar school and the decline 
among modern school pupils in the importance which they 
attach to expressive activities such as singing, playing the 
piano, painting, acting, etc. suggests that over the last ten 
years, grammar schools have been more successful than 
modern schools in fostering these pursuits to the point that 
they become worthy of mention as a favourite out of school 
activity.” 

We may draw comfort, on the whole, from Mrs. 
Stewart’s conclusion that the matter and manner of 
replies revealed a greater maturity and confidence in 
children today than ten years ago. But there is certainly 
no room for complacency. 


OCCAM’S RAZOR 

STUDENTS will be amused to learn that an erudite phrase, 
beloved by so many of our teachers, has proved to be a 
misquotation. Entia mon sunt multiplicanda praeter 
necessitatem was used recently by a correspondent,! but 
a fellow peripatetic * has suggested that scholarly precision 
should lead to its rustication. 

Many of us are familiar with the eponymous title, 
without being certain who or where Occam was, and 
probably not knowing why the phrase was called a razor. 
William of Occam (Ockham in Surrey) was a Franciscan 
who lived in the early part of the 14th century. Educated 
at Merton College, Oxford, he was a pupil and later rival 
of Duns Scotus and had tremendous influence in scholastic 
thinking for many centuries. He revived Nominalism, had 
a protracted battle with Church and Pope, and was known 
as the Invincible Doctor (“if the Gods used logic, it 
would the logic of Occam ” ), or the Singular Doctor— 
perhaps because one of his most famous expressions began 
sufficiunt singularia.* 

In 1746 Condillac wrote, “ At the beginning of the 
12th century, the peripatetics formed two branches, the 
Nominalists and the Realists... The former insist on 
the principle that nature makes nothing in vain. This 
principle is called the razor of the nominalists.”* His 
“flash of Gallic wit” was translated from rasoir des 
nominaux to Novaculum Nominalium in the late 18th 
century, and then to Occam’s razor, instead of the 
Nominalists’ razor, by Sir William Hamilton in 1852.® 

The Law of Logical Frugality is a philosophical 
procedure: neither more nor more onerous causes are to 
be assumed than are necessary to account for the 
phenomena. Hamilton called this by a new name, the Law 

. Lancet, —_ i, 1126. 


1 
2. ibid. p. 

3. Mark of Beneventum (quoted by Thorburn). 
oa ingularia 

5 





hac Sufficiunt s: » @t ita tales res universales omnino frustra 
muntur.” 
ndillac, Etienne Bonnet de, 1715-80, French philosopher. Essai 
sur l’origine des connaissances humaines, 1746. (Oeuvres Philo- 
sophiques de Condillac (edited by Georges le Roy); vol. 1, p. 49. Paris: 
Presses Universitaires de France, 1947. 
6. Hamilton, Sir W., 1788-1856, professor of logic and metaphysics at 
Edinburgh University. Discussions on Philosophy and Literature; 
p. 590. London, 1852. 


<<. 


of Parcimony *; then he said it was synonymous with 
Novaculum Nominalium (and hence with Occam’s razor), 
and that it could be expressed as entia non sunt multi- 
plicanda praeter necessitatem—a phrase first used in this 
exact order of words in 1654 by Clauberg of Groningen 
about three hundred years after Occam’s death. Occam 
wrote pluralitas non est ponenda sine necessitate,® which 
means (that in giving explanations) we must not suppose 
that more things exist than we have evidence for; he also 
wrote frustra fit per plura, quod potest fiert per pauciora,” 
In their contexts, these were the “ razors ’’ which Occam 
used to shave off superfluous things, and although the 
phrase attributed to him (beginning with entia) could 
not be found after a meticulous scrutiny of medieval 
documents,® the implication is not really very different. 


No doubt Hamilton’s medical colleagues at Edinburgh 
University found it useful to incorporate this learned 
inaccuracy in their lectures, and so the saying spread 
gradually into medical as well as philosophical teaching, 
and is still given in a vast transatlantic publication." 
A Law of Logical Frugality dates back at least to Aristotle, 
whose followers were known as his peripatetics, and it is 
appropriate that one of our peripatetics has drawn atten- 
tion to the myth. In clinical work we would do well to 
stick to something simple like “‘ don’t make two diagnoses 
when one will do”’, though if we must use our Latin, let 
us quote Occam correctly as pluralitas non est ponenda sine 
necessitate, or frustra fit per plura, quod potest fieri per 
pauciora. What if some Torquemada at a Royal College 
should ask for Occam’s tag? If you tell him accurately, 
and he denies your answer (because he has not read his 
Lancet), it will be well to smile sweetly and allow him to 
correct you when you say a little knowledge is a dangerous 
thing. 


INJURY AND ABSENTEEISM IN SMOKERS 


THE association between cigarette-smoking and res- 
piratory disease has been much investigated, and now 
Lowe 2 has examined the smoking problem at another 
angle. The frequency of attendance at ambulance rooms 
for injuries, and the frequency of absenteeism, among 3341 
male employees of a large company were related to their 
smoking habits. When these men were classified accord- 
ing to age and the amount of tobacco smoked, it was found 
that in each 10-year age-group cigarette-smokers had 
more injuries treated than non-smokers; moreover, men 
who smoked heavily tended to have more injuries treated 
than those who smoked lightly. A similar relation was 
demonstrated between cigarette-smoking and absenteeism 
for medical reasons, but not between cigarette-smoking 
and absenteeism for non-medical reasons. The number of 
pipe-smokers was too small to warrant analysis. The 
relation between smoking and injury was much more 
distinct in younger men (under 35 years) than in older 
men (35 years and over), and the relation between smoking 
and illness was almost confined to older men: among 
younger men the annual treated-injury rate was 27% 
higher for smokers than for non-smokers, and among 
7. ibid. 3rd ed., p. 624. London, 1866. 
8. Thorburn, W. M. Mind, 1918, 27, 345. 


9. Occam, Gulielmus de. Quodlibeta Septem. Tractatus de sacramento 
altaris; quodlibet v, quaestio v. Strassburg; G. Husner, 1491, verso 





of m2. 
10. Occam, William of. Summa totius logicae (edited by P. Boehner); 
1. 12, p. 39. 1951. (‘It is vain to do with more 


New York- Louvain, 
what can be done with fewer.’’) 
11. Encyclopedia Britannica, 1955, 16, 681. 

12. Lowe, C. R. Brit. F. prev. soc. Med. 1960, 14, 57. 
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older men. medical absenteeism was 34% higher for 
smokers than for non-smokers. 

The increased illness-rate in older smokers is not 
surprising in view of the known association between 
smoking and disease; but the greater liability to injury in 
young smokers is interesting and unexpected. Impaired 
muscular coordination as a result of smoking is a possible 
explanation, but Lowe considers it much likelier that young 
men who are constitutionally inclined to smoke heavily 
are also constitutionally accident-prone. The association 
between smoking and lung cancer has been accounted for 
by Fisher on the same basis*; but Lowe emphasises that 
it is unreasonable to invoke a genetic link between smoking 
and respiratory disease when there is a much more 
probable explanation.® 


HYPERURICAZEMIC KIDNEY DISEASE 


DAMAGE to the kidneys is the major danger to life in 
patients with gout, accounting, it is believed, for 30-50% 
of all deaths.4 —The basic biochemical abnormality in the 
disease is a genetically determined hyperuricemia; and 
little attention has hitherto been paid to the adverse 
effects of this abnormality per se, though an unduly high 
incidence of renal calculi among relatives of patients with 
gout has been reported.® That hy eruricemia without 
overt gout may be a serious threat to heaith and an im- 
portant cause of renal hypertension, toxemia of preg- 
nancy, and azotemic renal insufficiency in young people 
is suggested in a report from the Postgraduate Medical 
School of London by Duncan and Dixon.® 

Their thesis is of more than academic importance since 
potent uricosuric drugs now offer good prospects of 
reversing renal damage produced by high concentrations 
of uric acid in the serum. The starting-point of the 
investigation was the admission to hospital of a young 
man who had experienced his first attack of gout at the 
age of 14. Four years later he was found to have hyper- 
tension, proteinuria, azotemia, and contracted kidneys. 
His serum-uric-acid level of 16 mg. per 100 ml. was 
judged to be too high, in relation to the blood-urea level 
of 106 mg. per 100 ml., to be attributed solely to renal 
insufficiency; and support for this belief was sought 
among members of his family, since a high proportion 
of the unaffected relatives of patients with primary gout 
are known to have hyperuricemia.’ ® That the hyper- 
uricemia was familial became abundantly clear, since the 
father and mother and all 6 surviving siblings proved to 
have abnormally high serum levels of uric acid. The 
prevalence of renal disease in the family was equally 
striking. The mother and two sisters had had toxemia of 
pregnancy, and another sister had died from malignant 
hypertension at the age of 14. The father and one brother 
showed no evidence of kidney disease, but another 
brother was hypertensive and the third had a raised 
blood-urea. Including the original patient no fewer than 
7 of the 9 first-degree relatives surviving beyond infancy 
had some evidence of renal disease. 

Clearly it was important to consider the possibility that 
this apparently close association of hyperuricemia and 
renal disease might be due to the inheritance of two 





2, Fisher, R. A. Smoking: the Cancer Controversy. Edinburgh, 1959. 

3. See Lancet, 1958, i, 680. 

4. Wyngaarden, J. B. Arthrit. Rheum. 1958, 1, 191. 

5. Hauge, M., Harvald, B. Acta med. scand. 1955, 152, 247. 

6. Duncan, H., Dixon, A. StJ. Quart. #. Med. 1960, 29, 127. 

7, Smyth, C. J., Cotterman, C. W., Freyberg, G. H. #. clin. Invest. 1948, 
8 


27, 749. 
M., Hersh, A. H., Solomon, W. M. Ann. intern. Med. 


» Stecher, R. 
1949, 31, 595. 





unrelated traits. As evidence against this explanation, 
Duncan and Dixon cite the coexistence of renal disease 
and hyperuricemia in many cases of primary gout, and 
the pathological evidence that urate is the damaging 
agent; the occurrence of the same two abnormalities in 
secondary gout, where the hyperuricemia does not arise 
from an inherited trait; and the experimental evidence 
that high serum levels of uric acid are nephrotoxic. Of 
61 patients with primary gout 4 had had renal colic before 
their first attack of gout, and all 4 had arterial hyper- 
tension. In addition to their original family Duncan and 
Dixon identified 3 further cases of renal disease associated 
with hyperuricemia in the absence of gout: 2 had had 
renal colic, and 1 of these had a raised blood-pressure. 
The 3rd, investigated after the discovery of a tophus, had 
hypertension and azotemia—and only later experienced 
three mild attacks of gout. Other workers have observed 
proteinuria, pyelonephritis, or nitrogen retention in 60% 
of 60 unselected patients with gout ° and renal dysfunction 
of various types in 40% of 130 cases.}° Evidence of renal 
lesions—uric-acid stones, blockage of tubules by urates, 
interstitial deposits of urate, tophi in the pyramids, and 
less obviously related lesions such as interstitial nephritis, 
pyelonephritis, and nephrosclerosis—has been found 
post mortem in 80-100% of cases.44-!* The histological 
pattern of a primarily hyperuricemic kidney lesion is 
likely to be obscured in many cases by the effects of 
infection or hypertension. Clinically absence of protein- 
uria has been said to be characteristic of uric-acid nephro- 
pathy, but this is clearly by no means the rule. As 
examples of renal disease in secondary gout, Duncan ari 
Dixon mention a case of renal failure due to tubula. 
blockage by urates in a child with acute leukemia, and 
one of proteinuria with nitrogen retention in a man with 
polycythemia vera. 


Identification of what Duncan and Dixon suggest might 
be called “‘ hyperuriceemic nephropathy ” may be difficult 
when the elevation of the serum-uric-acid level is mod- 
erate and could be due to renal failure alone. In such 
circumstances measurements of serum-uric-acid in 
parents and siblings may be helpful. If hyperuricemia 
is the primary defect, treatment with a uricosuric drug 
is clearly indicated. In the original patient studied by 
Duncan and Dixon six months’ treatment with probenecid 
reduced the serum-uric-acid from 16-0 to 7-8 mg. and 
the blood-urea from 106 to 81 mg. per 100 ml. Sirota 
et al.!? pointed out that there is still considerable tubular 
reabsorption of urate from the glomerular filtrate in renal 
disease—hence probenecid, by blocking this reabsorption, 
can be used with good effect. The theoretical risk 
of increasing deposits of urate in the collecting passages 
is unlikely to be serious, since probenecid has been given 
with good results in patients with established uro- 
lithiasis.1® 1° The response to treatment in hyperuricemic 
nephropathy must presumably depend on the amount of 
irreversible damage. Administration of a uricosuric drug 
once the diagnosis has been made should clearly be 
continuous and lifelong, as in renal disease complicating 
overt gout. 





9. McQueen, E. G. Med. J. Aust. 1951, i, 644. 
10. Sougin-Mibashan, R. M.D. thesis, Cape Town, 1954. 
11. Garrod, A. B. Gout and Rheumatic Gout. London, 1876. 
12. Schnitker, M. A., Richter, A. B. Amer. F. med. Sci. 1936, 192, 241. 
13. Brown, J., Mallory, G. K. New rm Med. 1950, 243, 325. 
14. Modern, F. W. S., Meister, L. Med. Clin. N. Amer. 1952, 36, 941. 
15. Fineberg, S. K., Altschul, A. Ann. intern. Med. 1956, 44, 1182. 
16. Sokoloff, L. Metabolism, 1957, 6, 230. : 
17. Sirota, J. H., Yi, T. F., Gutman, A. B. ¥. clin. Invest. 1952, 31, 692. 
18. Talbott, J. H. Arch. interamer. Rheum. 1958, 1, 81. 
19. Bernstein, A., Bronsky, D., Dubin, A. Ann. intern. Med. 1958, 49, 203. 
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DIAGNOSIS OF BRONCHIAL ASTHMA 


THE diagnosis of bronchial asthma is usually straight- 
forward, but, as Rabin } points out, other conditions may 
closely resemble it. Tracheal obstruction may cause 
confusion; but the noisy sounds to which it may give rise 
are as loud in inspiration as in expiration, there may be 
inspiratory retraction of the supraclavicular fosse without 
the fullness in expiration which is seen in bronchial 
asthma, and in Rabin’s experience a fremitus felt over the 
larynx during respiration is pathognomonic of this 
condition in the absence of laryngeal disease. If there is 
clinical suspicion of tracheal obstruction, fluoroscopy, 
oblique radiography, tomography, and tracheoscopy will 
settle the matter. Expiratory wheezing due to partial 
obstruction of a large bronchus may also be mistaken for 
asthma; but the wheeze differs in being of uniform 
pitch, and, even when audible on both sides of the chest, 
it is palpable on only one. Fluoroscopy is useful here; for 
obstructive emphysema may be indicated by failure of a 
lung area to cloud normally during expiration, and by 
movement of the mediastinum to the unaffected side 
during expiration. Rabin remarks that tracheal shift 
during respiration may be detectable by physical examina- 
tion, but this sign is probably not of much practical value. 

Examination of the sputum of a wheezy patient with 
acute dyspneea is often helpful: a watery, frothy fluid with 
heart-failure cells points to pulmonary cedema; branching, 
cylindrical masses indicate fibrirous bronchitis; and 
the presence of pus shows that infection is at least a 
contributory factor. 

Cardiac asthma unassociated with pulmonary cedema 
is especially difficult to distinguish from bronchial asthma; 
but the history, the findings in the cardiovascular system, 
basal rales, or the presence of Kerley’s lines or of diffuse 
clouding in a chest radiograph may indicate a cardiac 
cause. 

If the diagnosis is in doubt, adrenaline should be with- 
held and intravenous aminophylline given as emergency 
treatment. 


DISAPPEARING PULSES 


OvER a hundred years have passed since Charcot 
described the association between intermittent claudica- 
tion and absent foot pulses; but until quite recently 
ischemic pain was commonly misdiagnosed in the early 
stages, generally as arthritis or a “‘ prolapsed disc ’’. If the 
pulses are routinely examined, such an error is unlikely. 
With the coming of arterial reconstruction operations for 
local occlusions of the main arteries, the arteriographic 
appearances in cases of this type of case are now well 
known; and missing pulses have come to be regarded as 
a sine-qua-non in diagnosis. 

But sometimes the dorsalis pedis or posterior tibial 
pulses can be felt even though the main artery is unques- 
tionably blocked. This state is found in the milder cases, 
either because the collateral circulation is unusually good, 
or because the artery is not yet completely thrombosed but 
only tightly narrowed by atheroma. The pulses distal to 
such obstructions are seldom as strong as those on the 
unaffected side, but at rest an oscillometer may be 
needed to tell the difference. If such a patient is examined 
again after sufficient exercise to bring on pain, the distal 
pulses will be found to have disappeared. Pearl 5 


"sd, Rabin, C. B. N.Y. St. ¥. Med. 1960, 60, 1923. 
2. Pearl, F. L. Amer. F. med. Sct. 1937, 194, 505. 





ascribed this phenomenon to spasm in the arteries con. 
cerned, and termed it “‘ angiospastic claudication ” 


The muscular arteries become widely dilated during and | 


for one to two minutes after exercise.* This effect is also 
present in claudicating muscle, but the hyperemia 
develops much more slowly after the exercise.4 Indeed in 
the first few moments at rest even the resting level of flow 
cannot be measured, suggesting that the choked arterja] 
inflow is at first losing itself in the wide-open muscular 
arterial bed. If at this stage the ankle pulses are examined 
in a case in which they were palpable at rest, they will no 
longer be present. 

These disappearing pulses are not as well known as they 
should be. Like the absent ones which so long awaited 
recognition, and perhaps for the same reason—increased 
surgical awareness of their practical significance—they 
are at last attracting attention. DeWeese ° reports 5 cases 
in which disappearing pulses were associated with 
claudication of the affected limb, and in which the effect of 
sympathetic block was compared with the effect of 
subsequent restoration of the main artery. In no case 
were the pulses maintained after exercise by release of 
vasoconstrictor tone alone. All the patients, however, had 
normal pulses after exercise when their artery had been 
reconstructed by thromboendarterectomy. It seems, 


therefore, that angiospastic claudication is not the proper | 


term to apply to most cases of this disorder, even though 
blanching of the toes may accompany it. A simpler 
explanation is that the limited inflow of arterial blood is 
shunted proximally in the claudicating limb, with detri- 
ment at this time to the ankle pulses and often to the 
capillary blood-flow in the toes. 

We should be mindful of this occasional paradox in the 
mildly ischemic limb, and exercise the patient before 
concluding that a peripheral pulse is normal. 


MINISTER OF HEALTH 


Mr. ENocH POWELL has been appointed Minister of 
Health in succession to Mr. Derek Walker-Smith, who 
resigned last week. 


Mr. Powell, who is 48, was educated at King Edward’s 
School, Birmingham, and Trinity College, Cambridge, where 
he was successively Craven scholar, Chancellor’s classical 
medallist, Porson prizeman, Browne medallist, and Craven 
travelling student. In 1934 he was elected to a fellowship at 
Trinity College and three years later he was appointed to the 
chair of Greek in the University of Sydney. The outbreak of 
war in 1939 changed him almost overnight from a professor 
to a private in the Royal Warwickshire regiment. 
demobilised in 1944 with the rank of brigadier. In 1949 he 
published a translation of Herodotus. The following year he 
was elected M.P. for Wolverhampton South West and he still 
represents this constituency. He became parliamentary 
secretary of the Ministry of Housing and Local Government 
in 1955 and in 1957 he was appointed a financial secretary to 
the Treasury. He resigned with Mr. Thorneycroft the 
following year. Mr. Powell’s political writings include a 
pamphlet on the Social Services: Needs and Means,® which he 
published in 1952 with Mr. Iain Macleod, himself a notable 
Minister of Health. 





Prof. E. T. C. SPOONER has been appointed dean of the 
London School of Hygiene and Tropical Medicine in suc- 
cession to the late Sir James Kilpatrick. 

3. Grant, R. T. Clin. Sct. 1938, 3, 157. 
4. Shepherd, J. T. ibid. 1950, 9, 49. 


- DeWeese, J. A. New Engi. °F. Med. 1960, 262, 1214. 
. See Lancet, 1952, i. 247. 
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Many teachers are convinced of the value of special 
teaching for the mentally handicapped. But Collins 
(1956) ended a review of remedial education with the 
words: ‘‘ the evidence of the effects of remedial treatment 
has been meagre and shallow—there has also been a total 
lack of reliable follow-up data ’’. In a study on the prog- 
nosis of the educationally subnormal, we were able to 
examine educativnal attainment in. relation to the type 
of school experience. The problem is a medical one, 
because the decision to send a backward child to a special 
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school rests with the school doctor, and it is clear that he 
lacks the facts to guide him. 
METHOD 

49 men and women who had been classed as educationally 
subnormal at school and were aged 20-24 years at the time of 
our study, were examined clinically and psychologically. The 
group was a stratified sample drawn, in turn, from a random 
sample of the ascertained educationally subnormal in Lanca- 
shire and Salford (Stein and Susser 1960a and b). During 
their schooldays, all had been referred by headteachers to 
school medical officers and officially “‘ ascertained” as sub- 


TABLE I—ADULT LITERACY RELATED TO SCHOOLING 








School Literates | Semiliterates  Illiterates Total 
Ordinary 17 4 10 31 
Special 10 7 1 18 





; x°=7-04 d.f.=2, P<0-05. 
The difference in the proportion of illiterates is significant at the 5% level. 


normal. We interviewed their families and collected the 
following data about their childhood: 

1, Educational history. 

2. Stanford Binet scores, obtained at ascertainment by the school 
medical officers or educational psychologists. 

3. Present clinical status, assessed by one of us. 

4. Present Wechsler adult intelligence scale score, including the 
arithmetic scores on the W.A.1.S. subtests. 

5. The present reading age, assessed on the Schonell graded-word 
reading test. 





READING 

Those who as adults scored reading ages of under 7 
years on the Schonell reading test have been classed as 
illiterate; those whose reading ages were above 7 but 
below 9 were classed as semiliterate (Ministry of Educa- 
tion 1950, 1957). Results are shown in ‘Table 1. 

31 subjects had not been to special schools, and 10 of 
these were illiterate in adulthood. The average reading 
age of this group was 9:0 years. 18 subjects had received 
special teaching in day or residential schools or individu- 
ally for at least two years. Only 1 of these was illiterate 
in adulthood and the average reading age of the 18 
was 10-0, 


The single illiterate youth had an upper-motor-neurone 
lesion involving the left leg. He scored seventy on the Stanford 
Binet at school, and eighty-seven on the W.A.I.S. as an adult 
and he was diagnosed as having a specific reading disability 
(Hallgren 1950) either psychological or neurological in origin. 
His reading age was 6-7 years. 

Adult Literacy and Intelligence Quotient 

The average score on the Stanford Binet tests in child- 
hood was lower for the special-school group (66 s.D.9) 
than for the rest (70 s.D.10). Thus any advantage in I.Q. 
lay with the less literate ordinary-school group. (The 
difference in I.Q. between the two groups remained 
constant in adulthood, though scores on the wW.A.I.s. were 
higher.) 

3 of the 25 subjects who scored above seventy on the 
school Stanford Binet test are still illiterate (table 11). 


TABLE II—LITERACY, STANFORD BINET, I.Q.,; AND SCHOOLING 








1.Q. School | Literates Face Illiterates 
Under seventy (24 cases) , Ordinary 4 2 8 
Special 5 5 0 
Seventy or over (25 cases) Ordinary 13 2 2 
Special 5 2 1 





8 of the 24 subjects who scored lower than seventy are still 
illiterate: all these 8 attended ordinary schools. 

It can be seen from table 11 that none of the 10 subjects 
of low 1.Q. who attended special schools are now illiterate. 
Although half of these are classed as only semiliterate, 
it is worth noting that the 3 subjects with the lowest 
1.Q.s had reading ages as high as 9-0 years (1.9. 55), 
7°5 (1.Q. 57), and 8°6 (1.Q. 59). 

Adult Literacy and Clinical Status 

Clinical status seemed to influence later changes in I.Q. 
(Stein and Susser 1960b) but not the effects of special 
schooling. 29 subjects had no detectable lesions which 
might handicap their education and we regarded them 
as clinically normal. Of 9 who attended special schools 
none are now illiterate. Their mean Stanford Binet score 
was 66 (s.D.7). Of the 20 who attended ordinary schools 
the mean Stanford Binet score was 72 (S.D.8), and 6 have 
remained illiterate. 

20 subjects we considered to have clinical lesions: 13 
had abnormal neurological signs, 4 were imbeciles 
(assumed to have brain damage), and 3 had severe hearing 
defects. 9 attended special schools and 1 of these remained 
illiterate. 11 attended ordinary schools and 4 remained 
illiterate. 

RECKONING 

Those who as adults scored less than four on the 
W.A.L.S. arithmetic subtest have been regarded as “‘ innum- 
erate’. A score below four indicates that while the 
subject may have been able to add and subtract small 
numbers, he was unable to multiply or divide. 

7 of 31 who attended ordinary schools and 4 of 18 
who attended special schools are now innumerate (table 
III), so that there is no apparent difference between these 
two groups. 

However, among those who scored higher than sixty- 
five on the Stanford Binet, none of 10 in special schools 





TABLE III—ATTAINMENT IN ARITHMETIC, I.Q., AND SCHOOLING 





1.Q. School Numerate | Innumerate 
Under sixty-five (16 cases) | Ordinary | 6 2 
| Special | 4 4 
Over sixty-five (33 cases).. | Ordinary | 18 5 
| Special | 10 0 
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and 5 of 23 in ordinary schools are still innumerate. It 
was only among those with 1.Q.s below sixty-five that 
special schooling had no demonstrable effect on reckoning. 
3 of the 29 clinically normal and 8 of the 20 with clinical 
lesions are innumerate. This probably reflects the low 
intelligence of those with lesions in this sample. 


FAMILY BACKGROUND 
Selection for Special Schooling 

A group of 7 families were classed as aspirant. 

2 of the fathers belonged to social class 1, 2 were non- 
manual workers in social class .111, while 3 others were manual 
workers but their families were achieving social mobility 
through children attending grammar schools. All the subjects 
from this group had received special education either in 
special schools, or by private tuition. 

The remaining 42 families were classed as demotic. 

The fathers were manual workers and none of the siblings 
had attended grammar or technical schools; 12 of these subjects 
attended special schools and 30 continued in ordinary schools. 

Family background thus influenced selection for special 
schooling as it does for ascertainment and admission to 
institutions. It is probably also a factor in the choice of 
special school. Thus 3 of the 10 children from broken 
families and 4 of the 39 from intact families were sent to 
residential special schools. 


Educational Attainment 


Once in a particular school, the effects of schooling on 
educational attainment did not depend on family back- 
ground and were still apparent within a homogeneous 
group of families. 

The aspirant group received only special schooling and 
afforded no comparisons within the group. But of the 42 in 
the demotic group none of the 11 who attended special schools 
are now illiterate, compared with 10 of the 31 who attended 
ordinary schools. In arithmetic 1 of 11 who attended special 
schools and 7 of 31 who attended ordinary schools are now 
innumerate. 


Sex 


The beneficial effect of special schooling was apparent 
in both sexes. The numbers in the sample were too small 
to allow differences between the sexes to be studied. 


DISCUSSION 

The results of this analysis suggest that among the 
educationally subnormal there is an association between 
attainment in reading and type of schooling, and that 
this holds irrespective of clinical condition and family 
background. Special schooling seems to be of particular 
importance for those with Stanford Binet scores under 
seventy, because with it many of them can achieve 
semiliteracy. Even this level of reading gives them more 
social independence (for they are able to read road names, 
advertisements, and parts of the newspapers), and a 
better chance of succeeding in a job (Collins and Speake 
1959). 

There is a less striking association between attainment 
in arithmetic and type of schooling. This holds only for 
those with I.Q. scores over sixty-five. Yet those with low 
I.Q. scores are not all unteachable, since more than half 
had some attainments in arithmetic. 

Special schools seem to help a child in several ways. 
Teaching methods in themselves are unlikely to have pro- 
duced such homogeneous results in a sample drawn from 
a number of special schools, taught by different teachers, 
and by a variety of methods. Common to special schools 
and special classes, however, is the small number of 





children in each class and concentration on the needs of 
each child. An educational programme geared to indiyj- 
dual needs can benefit high-grade mentally deficient 
children (Kirk 1958), and it seems probable to us tha 
individual attention was chiefly responsible for the better 
results of those who had special teaching. Specialised 


training for teachers of handicapped children could} 


influence the results, but a decade ago few of these 
teachers would have had such training. 


Views diverge on the arrangements best suited to the 


special teaching of subnormal children. Some consider 
that segregation in a special school builds up their 
self-confidence, insulating them from failure in competi- 
tion with their peers. Others hold that the subnormal 
child is best taught in a special class within the ordinary 
school, thus bolstering his self-confidence within the 
classroom, but minimising the stigma of segregation, 
Some schools only segregate subnormal children for 
special lessons in so-called adjustment classes (Irvine 
et al. 1957). Others give special attention to backward 
children in ordinary classes. We have no evidence 
whether segregation is beneficial, but we incline to think 
equal advantage could have been gained by other arrange- 
ments. (The records of attendance in special classes in 
ordinary schools were inadequate as a basis for assessing 
their results.) 


Our patients were tested in their twenties and some 


ererviens 





had learned to read after leaving school. This may mean | 
that a patient too retarded to profit from normal teaching | 
while of school-age may yet learn later. Reading lessons 


for older patients in occupation centres and mental- 
deficiency hospitals may be worth while, for some of our 
group were imbeciles and near-imbeciles who were literate, 

Before deciding to send a child to a special school, 
teacher and doctor must weigh many issues, social and 
psychological as well as educational. Several subjects felt 
that a stigma attached to them as scholars of the “ daft” 


school. This was especially true of higher grade subjects | 
from the demotic group who had been “ sent away” to | 
residential schools. Some administrators believe that this | 
social stigma can be overcome by education of the public, 
and that it will gradually fade where the special school 
has good buildings and playgrounds. But social values | 
change slowly, and the stigma is still real today. On the | 


other hand, for illiterate subjects inability to read was 








also a source of shame. Thus it is no solution to keep 


the backward child protected from the stigma of the { 
“ daft’ school, but fruitlessly occupied at the back of | 


the classroom. 


by 
| 
Our results show that the subnormal learned more ' 


at special schools, but we can offer no proof whether 


these results were due to teaching methods or to segrega- | 


tion. The evidence suggests that in schools which can 
give individual attention many subnormal children may 
learn to read when otherwise they might fail. It is clear 
that many adults needlessly lack the important social 
skills of reading and reckoning, and that special provision 
for the educationally subnormal could prevent this 
deficiency. 
SUMMARY 


pe aeitooieist 


SD sae 


Reading and arithmetic tests were given to adults who | 


had been ascertained subnormal at school. 

Almost all special-school pupils had achieved a degree 
of literacy, while a third of those in the ordinary schools 
remained illiterate. 


These differences apply specially | 
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to those of low 1.Q. (below seventy), and they hold when | 
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the groups are divided by clinical status and family 
background. In arithmetic special schooling seemed to 
be important for those with Stanford Binet scores over 
sixty-five, some of whom might otherwise have remained 
innumerate. 

No conclusions can be drawn about the effect of 
teaching methods or of segregation in special schools, but 
it is shown that many subnormal children learn to read 
and reckon when provision is made for them in small 
groups and fail to do so without such provision. 

We thank Dr. J. E. Collins and Prof. C. F. Blockington for their 
comments. 

REFERENCES 


Collins, J. E. (1956) Effects of Remedial Education. Ph.D. thesis; Birm- 
ingham University. 
— Speake, J. G. (1959) Med. Offr, 102, 167. 


Hallgren, B. (1950) Acta psychiat., Kbh. Suppl. 65. 

Irvine, E. D., Lewis, E., Howard, J. L. (1957) Med. Offr, 98, 335. 

Kirk, S. edad Early Education of the Mentally Retarded. Spring- 
field, Ill. 

Ministry of Education (1950) Reading Ability. Pamphlet no. 18. H.M. 


Stationery Office. ; 
— (1957) Standards of Reading, 1948-1956. Pamphlet no. 32. H.M. 
Stationery Office. 
Stein, Z. A., Susser, M. W. (1960a) Brit. F. prev. soc. Med, 14, 83. 
_ — (1960b) ¥. ment. Sct. (in the press). 





SUPPLY OF PROTEIN-RICH FOOD 


Dr. L. J. Tepty, chief of expanded aid to nutrition, 
UniceF, addressed the Nutrition Panel of the Society of 
Chemical Industry on May 25. 

Dr. Teply recalled that UNICEF had originally been created 
in 1946 to give emergency aid to children in war-devastated 
countries—primarily food, but also medicine and clothes. In 
1953 the Organisation was put on a permanent basis as the 
United Nations Children’s Fund, although the title ‘‘ UNICEF ” 
has been retained. 

UNICEF assists individual countries at their invitation and 
works in collaboration with F.A.O., W.H.O., UNEsco, and the 
U.N. Bureau of Social Affairs. It is supported by contributions 
from some 90 governments and by private gifts, including 
funds from the sale of UNICEF Christmas cards. The current 
budget is $25 million per year, which is very small in relation 
to the needs, and it is general policy to require matching funds 
from the local government in a UNICEF-assisted programme. 

The main forms of UNICEF assistance are the provision of 
supplies and means of transport, and with the erection and 
operation of milk plants, and the training of personnel through 
fellowships and seminars. For example, it might set up child- 
welfare centres, conduct training courses for midwives, or 
provide material for disease control work. Emergency services 
are provided when necessary. 


SHIFTS IN PROGRAMMES 


In recent years donated skim-milk powder has been available 
to UNICEF in large quantities, especially from the United States, 
and this has been shipped by UNICEF to assist certain feeding 
programmes. ‘This does not represent a permanent solution to 
the feeding problem: for one thing the supply of skim-milk 
powder is variable. UNICEF is continuing to assist countries in 
developing production, processing, and distribution of milk 
and is helping in other ways to make the local food supplies 
adequate. The present programme of expanded aid to nutrition 
emphasises the teaching of nutrition and increasing the surplus 
of certain locally grown foods. 


PROTEIN-RICH FOODS 


At the Macy Conference in Jamaica in 1953 and the Protein 
Malnutrition Conference in Princeton in 1955 it was generally 
agreed that kwashiorkor was a serious public-health problem 
and could be prevented by adequate amounts of good-quality 
Protein; hence the recent emphasis on basic research on protein- 
rich foods. The plan has been to develop new sources of safe, 
nutritionally adequate, cheap, palatable foods from materials 
locally available and from foods not usually consumed by man. 

ome twenty groups of workers outside the United States are 


involved in the formulation and testing of food mixtures both 
in the laboratory and clinically, with assistance from the special 
Rockefeller Grant administered by the Committee on Protein 
Malnutrition, U.S. National Research Council. Materials such 
as soya, fish-meal, coconut, cottonseed flour, peanut flour, and 
various mixtures of legumes are being investigated. Peanut 
flour has reached the stage where large-scale commercial pre- 
paration of a product of a quality satisfactory for UNICEF-aided 
programmes can be achieved, and extensive field trials are in 
progress. 

Edible soya products are being developed by commercial 
concerns; 50%-protein soya flour is now available at about 
5 cents per lb. Unfortunately many countries in which the 
supply of protein is inadequate do not grow soya beans. There 
are, however, possibilities of using soya in countries—for 
example, Israel—which import soya beans for extraction of the 
oil and thus have the protein-rich residue. A great deal of work 
has been done on fish flour, but there has been difficulty in 
achieving large-scale production of a well-standardised product. 

Dr. Teply said that UNICEF is following with interest projects 
for the provision of protein-rich foods, including commercial 
enterprises such as the product based on a peanut-casein mix- 
ture which is at present being test-marketed in Nigeria. 
Fermented soya products from the Far East, such as tempeh 
(a fungus-treated soya widely used in Indonesia) and natto (a 
bacterially treated soya used in Japan), are also being examined. 
These have the advantage that they can be made at home or on 
the village scale. They are not at present widely used for young 
children. Isolated vegetable protein, such as that produced by 
the impulse-rendering process, and leaf proteins in general, 
both whole and processed, are being studied as sources of 
additional dietary protein. The possibility of using purified 
aminoacids is being watched, but at the moment this is of 
secondary interest. 

With regard to future work, Dr. Teply said that more 
knowledge is needed of the feeding habits of different areas, 
such as the weaning practices in various countries. 
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NEUROTOXIC MUSSEL POISONING 
J. S. GEMMILL 
M.B. Glasg., D.P.H. 
PRINCIPAL MEDICAL OFFICER, PUBLIC-HEALTH DEPARTMENT, GLASGOW 
W. G. MANDERSON 
M.D. Glasg., M.R.C.P., F.R.F.P.S. 
CONSULTANT PHYSICIAN, GLASGOW ROYAL INFIRMARY 


IN Glasgow, epidemic illness due to eating mussels 
has usually been gastroenteritic in type (Gemmill 1957). 
The incident described here involving 3 patients is the 
first outbreak of neurotoxic mussel poisoning ever 
recorded in the city. It is also the first instance of this 
type of illness reported in Scotland since the Leith 
outbreak of 1827 (Combe 1828), and in the British Isles 
since the Barry outbreak of 1909 (Savage 1920). We have 
used the term “ neurotoxic ” in preference to the original 
designation of “‘ paralytic ”’. 


The Incident 

On Wednesday, June 18, 1958, a motor-lorry from 
Glasgow was driven to Grangemouth and loaded with 
twelve logs from a storage dock. The logs were then 
delivered to the buyer. During unloading some adherent 
mussels were knocked off the logs into the lorry, where 
they remained unnoticed for 2 days. The mussels were 
found in the lorry the next Friday by 3 men employed in 
a Glasgow engineering works when they were loading the 
empty vehicle with steel at about 3.30 P.M. Despite a 
warning by the lorry driver, they collected the mussels, 
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thirteen in number and apparently wholesome, boiled 
them for 5 minutes in a tin tea-can, and ate them at 
4.15 P.M. The first patient sickened at 4.45 P.M., the 
second at 5 P.M., and the third at 6 P.M. As described 
below, the severity of the illness in each case varied 
inversely with the length of the incubation period, but 
not directly with the number of mussels consumed. 


Pattern of Illness 


Case 1, aged 36, ate five mussels at 4.15 P.M. on June 20. 
At 4.45 p.M. he complained of tingling and numbness of his 
fingers, hands, and mouth, likening the last sensation to that 
following a cocaine injection for tooth extraction. The numb- 
ness gradually spread to affect his feet, his gait became stag- 
gering, and he felt lightheaded and nauseated. He walked 
with difficulty to his doctor’s surgery, and at 6 P.M. he was 
found to be grossly ataxic. After a short period of observation, 
during which it became clear that his condition was deterior- 
ating, the doctor arranged for immediate transfer to hospital, 
where he was examined by one of us (W. G. M.) at 
7.30 P.M. 


He was fully conscious and cooperative, and complained of 
dysphagia. His speech was slurred, he was salivating profusely, 
his movements were incoordinate, and he staggered when he 
attempted to stand. His pupils were circular, central, and 
equal, and reacted normally to light but sluggishly on accom- 
modation. There was slight impairment of touch and pain 
sensation at the tip of the tongue, and paralysis of the left 
palatal muscles. All tendon reflexes were grossly but equally 
exaggerated. The plantar and abdominal reflexes were 
normal. Muscle-joint sense was completely lost in feet and 
hands, and the limbs showed coarse intention tremor and 
ataxia. Muscle strength was difficult to assess because of the 
severe ataxia, but there seemed to be slight weakness of the 
limbs. The other systems were normal. The results of blood 
examination were within normal limits (hemoglobin 100%; 
white-cell count 8200 per c.mm.; erythrocyte-sedimentation 
rate 2 mm. in the Ist hour). Gastric lavage was performed, and 
atropine sulphate gr. */,9) was given subcutaneously. 


Next day the patient was feeling much better; his speech 
was normal, and the ataxia less, though he still complained 
of numbness of the mouth. On June 23 no signs or symp- 
toms of disease remained, and he was discharged from 
hospital. 


CASE 2, aged 50, ate six mussels at 4.15 P.M. on June 20. 
At 5 p.M. he sickened, with tingling and numbness of the 
fingers, hands, and mouth; weakness of the legs, and ataxia; 
and slight vertigo and nausea but no vomiting. Despite the 
ataxia he walked home and went to bed. He was visited that 
evening by his doctor, but meanwhile he had induced vomiting 
by a salt-and-water emetic, and this had reduced the nausea 
though not the other symptoms. Next day he felt much 
better, but he stayed in bed all day, with persisting numbness 
of his hands and mouth. By June 22 all his symptoms had 
subsided, and he was fully ambulant. He was fit to resume 
work on June 23. 


CASE 3, aged 48, ate two mussels and drank some of the 
cooking fluid at 4.15 P.M. on June 20. At 6 P.M. he complained 
of tingling and numbness of the fingers, hands, and mouth; 
he had nausea but no vomiting. He took an aperient without 
immediate result, went to bed, and slept normally. About 
5 A.M. next morning he was taken by police car to Stobhill 
Hospital, as a precaution. His symptoms were still present 
but abating, and no definite signs of disease were elicited on 
examination. He was kept under observation until 9 A.M. 
when, now symptomless, he was taken back home. 


Investigations 


On June 21, when the incident was reported by one 
of us (W. G. M.), the vehicle concerned was traced, and 





found to be free from any remaining shellfish which 
might constitute a further danger. 


Locus.—The site of origin of the mussels was defined by 
the staff of the county medical officer of health, and it was 
visited by them along with one of us (J. S. G.) and the chief 
food inspector for Glasgow on July 1. The locus was the 
Junction Dock, Grangemouth—one of several intercommuni- 
cating docks at the eastern end of the Forth and Clyde canal, 
where it enters the river Carron. This dock is 3 acres in areg 
and 14 ft. deep, and, having no regular tidal exchange, 
is largely stagnant. The water temperature was 59°C on 
July 1. 

Logs.—The twelve logs removed on June 18 were of Oregon 
pine, stripped to 1 ft. square, and shipped from British 
Columbia. They were the last of a consignment stored in 
the dock since March 14, 1956. There remained nine similar 
logs which had been stored for a comparable time—i.e., since 
June 1, 1956—and all accessible mussels were collected from 
these. The mussels appeared to be normal, but they were 
sparse, the amount obtained scarcely filling a 2 Ib. jar. Samples 
were taken of the dock water, which was muddy from suspended 
material and oily scum. 

Preventive action.—It was considered practicable to elimi- 
nate the danger by arranging (1) that on removal from the 
dock, and before loading for delivery elsewhere, all logs be 
cleared of shellfish, and (2) that detached shellfish be disposed 
of at the same time, preferably by throwing them back into the 
dock and letting them sink to the bottom. 


Examination of Samples 
The disposal for examination of the samples collected 
and the results obtained were as noted below: 


Plankton.—The water samples we took, and two more taken 
a week later from the surface and from a depth of 1 ft. were 
sent to the Marine Station, Millport, for identification of the 
plankton content, and Dr. Sheina Marshall sent us a very full 
report. In the samples taken on both dates, she said, there 
were numerous flagellates (somewhat fewer in the deeper 
sample) of which the most abundant was a long variety, not 
completely identified but rather like Euglena. The next most 
abundant organisms were Peridinians, of which there was a 
variety of species including diplopsalis-like forms. The com- 
monest was a small species, tentatively identified as Gonyaulax 
orientalis, and there was another small species of gonyaulax, 
possibly G. tamarensis. There was no evidence of G. catanella. 
Dr. Marshall added that these organisms are all fairly common 
species, and none is known to be associated with shellfish 
poisoning. 

Bacteria.—The city bacteriologist made the following report 
on the sample of mussels: 

“This batch of mussels falls into bacteriological Grade 3 (more 
than 15 B. coli per ml. of tissue) and so shows definite evidence of 
pollution. Cl. botulinum not isolated.” 


Toxin.—Most of the mussels were delivered to the university 
department of experimental pharmacology for isolation of 
neurotoxin, but the attempt was unsuccessful. The inherent 
difficulties of the task were increased by the limited amount 
of material. 

Discussion 

Although the symptoms and severity of the illness 
varied in the three cases described there is no reason- 
able doubt that the incident was an example of the 


‘ rare neurotoxic type of mussel poisoning. The tingling 


and numbness of hands and mouth, weakness of the legs 
and ataxia, nausea without vomiting, salivation, dys- 
phagia, incoordination, and vertigo, with mental clarity 
and beginning within 30 minutes to 2 hours of eating 
mussels, all conform to the pattern of illness recorded in 
previous outbreaks, which have also shown clinical 
variations (Dodgson 1928). 
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The three main types of mussel poisoning are (1) ery- 
thematous or ‘“‘ musselling ’”’, (2) gastroenteritic, and 
(3) neurotoxic. The last is the rarest and most lethal, 
although Dodgson (1928), who first adopted this grouping, 
also alluded to some cases which defied exact classifica- 
tion, including a few very rare instances of intractable 
and uniformly fatal gastroenteritis. 


The causal agent of neurotoxic mussel poisoning is 
clearly a powerful neurotoxin with an action similar to 
that of curare and botulinum. Its identity, at least in 
European outbreaks, has not been established despite 
repeated investigations, notably by Brieger (1889) after 
the Wilhemshaven outbreak of 1885. But confirmation 
of Brieger’s claims on behalf of the alkaloid he isolated 
from mussels and named ‘“ mytilotoxin” has proved 
elusive. In the United States, where neurotoxic poisoning 
has long been known on the Pacific coast, Sommer and 
Meyer (1941) claimed that the causal agent, which they 
extracted in the form of its hydrochloride, is an alkaloid 
elaborated by G. catanella, a dinoflagellate of the ocean 
plankton on which the mussels feed. 


One of us (Gemmill 1957) has observed that this agent 
cannot be clearly incriminated in European outbreaks, 
because, although the illness is similar (Jordan 1931), 
certain basic differences in circumstances require further 
explanation. Thus, in nine European outbreaks reviewed 
by Savage (1920) and by Dodgson (1928), comprising 
103 cases with 19 deaths, the death-rate was 184% (or, 
if the 3 Glasgow cases be added, 17:9%); and the incrimi- 
nated mussels were invariably taken from waterways 
which were essentially enclosed, stagnant, or polluted. 
But in the United States, the recorded death-rate is only 
of the order of 6-7%—e.g., the California outbreak of 
1927, with 102 cases and 6 deaths (Jordan 1931)—-and 
here the toxic mussels, taken from the open shore, had 
been subjected to frequent tidal washing (Jordan 1931). 
Jordan stated that “‘the poison found in the California 
mussels (then thought to be an amine) is not believed to 
be the same as the mytilotoxin of Brieger ”’. Moreover, 
G. catanella is not indigenous to the plankton of ange 
or the British Isles (Marshall 1957). 


The conception of a toxin derived from plankton has 
been extended by Medcof et al. (1947), who surveyed 
areas on the eastern seaboard of Canada and reported 
various amounts of neurotoxin in mussels and other 
shellfish from the Bay of Fundy region only. This toxicity 
has seasonal peaks which coincide with periodic increases 
in abundance of the dinoflagellate, G. tamarensis. Recently 
Anderson (1960) has listed four species, G. catanella, 
G. tamarensis, Peridinium phoneus, and Gymnodinium 
brevis as sources of toxin, though none of these had been 
found in the Straits of Georgia, British Columbia, where 
he reported (1960) an outbreak of neurotoxic shellfish 
poisoning but was unable to incriminate any phyto- 
plankton. The tentative identification of G. tamarensis 
from the water of Grangemouth dock suggests possible 
further lines of investigation, although the respective 
environmental conditions are, again, incongruous. 


The question of causation, still debatable and liable to 
further complication by the physiology of the mussels 
themselves, may be regarded as academic in Britain. 
Practically, the outbreak emphasises once more the 
potential danger at any time of eating mussels, except 
those of known and accredited origin. And while the 
incident was purely fortuitous, it recalls the need for 


granting medical officers of health, especially those in 
Scotland, adequate powers to control the collecting of 
mussels from all suspect or casual sources. 


We wish to thank Dr. W. A. Horne, medical officer of health for 
Glasgow, and Dr. A. H. Imrie, senior consultant physician to the 
Glasgow Royal Infirmary, for their encouragement in the preparation 
of this paper; and to acknowledge the courtesy and cooperation of 
Dr. E. Neil Reid, medical officer of health for Stirlingshire, and 
Dr. Leila M. Watson and Mr. M. Dickson of his staff. We are also 
indebted to Dr. S. M. Marshall, senior marine biologist at Millport; 
to the late Dr. H. S. Carter, formerly city bacteriologist, Glasgow; 
to Mr. J. J. Lewis of the department of experimental pharmacology 
of Glasgow University; and to Mr. H. T. Smith, senior food 
inspector, Glasgow. 
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Medicine and the Law 





Appeal against G.M.C. Dismissed 


Tue Disciplinary Committee of the General Medical 
Council on Nov. 27, 1959,! found proved a charge that 
Dr. Kenneth Merrall Fox had for three years improperly 
associated with the late Mrs. Kathleen Margery Thomas, 
a patient of his, and had committed adultery with her on 
numerous occasions, and the committee ordered that his 
name should be erased from the Register. Mrs. Thomas 
committed suicide on April 17, 1959, From the deter- 
mination of the committee Dr. Fox appealed to the 
Judicial Committee of the Privy Council, the principal 
questions in the appeal being whether there was any 
evidence on which the Disciplinary Committee could 
have found him guilty of the adultery alleged, and 
whether certain evidence had been wrongfully admitted 
and other evidence wrongfully excluded. 


On June 20, 1960, Lord RADCLIFFE (presiding) said 
that their Lordships would humbly advise Her Majesty 
that the appeal should be dismissed and that they would 
give their reasons later. 


On July 26 Lord Radcliffe, giving the reasons for dis- 
missing the appeal, said that the decision to remove the 
appellant’s name from the Register must stand or fall 
according to the view taken of the relevance and cogency 
of the evidence on the adultery charge. As to the nature 
of an appeal to the Judicial Committee in a matter of this 
kind, an appellant was entitled to claim that it was in a 
general sense nothing less than a rehearing of his case 
and a review of the decision. The validity of any deter- 
mination by the Disciplinary Committee was dependent 
on the performance of its statutory duty to hold a “ due 
inquiry ” into the matter. 


His Lordship, after stating the facts of Dr. Fox’s association 
with Mrs. Thomas, said that by themselves, it was plain that 
they amounted to no evidence of adulterous intercourse. They 
showed an intimate association between the appellant and Mrs. 
Thomas, an association, it might be said, of a somewhat unusual 


1. See Lancet, 1959, ii, 1024. 
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character. They showed, too, that there were numerous 
occasions of opportunity for adultery, if adultery took place. 
But any interpretation of those facts that supported the charge 
brought against the appellant must have depended entirely 
upon certain things said or admitted by him in the course of 
several conversations which he had with a Mrs. Monck-Mason 
during the months that followed Mrs. Thomas’s death. There 
was no conflict of evidence between the aypellant and Mrs. 
Monck-Mason as to what was actually said. The conflict arose 
in the significance to be attached to certain remarks, in the 
bearing which they were thought to have upon what had gone 
before, and in the relative plausibility of the explanations offered 
by the appellant as to his meaning or purpose in saying them. 
Much of what passed in those conversations was consistent 
with either view of the appellant’s relations with Mrs. Thomas 
but not all of it tallied with his version. 


In their Lordships’ view the Disciplinary Committee 
was fully entitled to make the finding it did on the evidence 
before it, and it would be impossible for an appellate court 
to reverse the finding on any contrary view of the facts. 
It followed that the appeal must fail unless there was some 
defect in the conduct of the inquiry, by way of admission 
or rejection of evidence or otherwise, that might fairly 
be thought to have been of sufficient significance to 
the result to invalidate the Disciplinary Committee’s 
decision. 


Points were raised on behalf of the appellant which were said 
to involve breaches of the Disciplinary Committee rules of 
procedure or otherwise to amount to misconduct of the pro- 
ceedings. One point made was that, though letters left by Mrs. 
Thomas had been excluded on the advice of the Legal Assessor, 
material obtained from them was used in the cross-examination 
of the appellant. Even if it was, there was nothing necessarily 
improper in that. An advocate was entitled to use his discretion 
as to whether to put questions in the course of cross-examina- 
tion which were based on material which he was not in a position 
to prove directly. Next, the objection was made that on the 
** direction ” or advice of the Legal Assessor inadmissible 
evidence had been admitted on the issue of adultery. What 
happened was that in the cross-examination of Mrs. Monck- 
Mason by the appellant’s solicitor she gave an answer to one of 
his questions which introduced a story about something which 
Mrs. Thomas had said or implied to her connecting the appel- 
lant with the paternity of the last child born to Mrs. Thomas. 
A report of some statement made by Mrs. Thomas would not, 
however, have constituted any evidence against the appellant 
on the issue of adultery. The objection taken failed, the truth 
being that the presence of that inadmissible piece of evidence 
in the case at all and any weight that might conceivably have 
been given to it must be ascribed to the conduct of the case on 
behalf of the appellant, and it would be altogether anomalous if 
he were now to profit by it. 


The remaining objection taken related to what was said to be 
the wrongful refusal to admit a piece of relevant evidence for 
the appellant. The appellant’s solicitor wished to call a Mr. 
Frampton, an old friend of the appellant, to confirm that on 
April 15 the appellant had told him the same general story 
about his relations with Mrs. Thomas. The purpose of such 
evidence of a witness’s previous statements was and could only 
be to support his credit, when his veracity had been impugned, 
by showing a consistency in his account which added some 
probative value to his evidence in the box. Generally speaking, 
as was well known, such confirmatory evidence was not 
admissible. There were certain special exceptions, or at any 
rate one head of exception from that general rule, but Mr. 
Frampton’s evidence, as tendered, did not come within the 
exception. It was impossible to say that its exclusion was 
wrongful in the legal sense. 


As already announced, their Lordships had humbly 


advised Her Majesty that the appeal ought to be dis- 
missed. he respondents had asked for their costs of the 


appeal and their Lordships knew of no ground on which 
they could refuse the application. 


Fox v. General Medical Council—Judicial Committee of the Pri 
Council: Lord Radcliffe, Lord Tucker, Lord Cohen. June 20; July 26, 1960, 
Counsel and solicitors: John Hobson, Q.C., and Desmond Fennell (Hemp. 
sons); Peter Boydell and John Drinkwater (Waterhouse & Co.). 


CHARLES CLAYTON 
Barrister-at-law. 


Onus of Proof 


The defendant was discovered by the police at 10.50 p.m, 
in the upper store-room of shop premises in possession of 
packets of cigarettes and stomach-powders. 

He was charged at Durham quarter sessions with shop- 
breaking and larceny, it being alleged that he had got into the 
building by climbing up a 10 ft. drainpipe, removing the glass 
from a skylight, and breaking open a door. At the trial, the 
only defence put forward was that the defendant was a diabetic 
and that, some ten hours before the circumstances which led 
to the charge, he had taken a double dose of soluble insulin, 
followed by a double dose of zinc protamine, which had 
produced hypoglycemia and that he was incapable of remem- 
bering the circumstances in which he had been found or of 
knowing what he was doing when he was caught red-handed by 
the police. The deputy chairman directed the jury that if they 
believed the defendant and his doctor that the defendant had 
no idea what he was doing and accepted that evidence com- 
pletely ‘‘ you must find him not guilty. There is one verdict 
you must not find . . . the verdict of guilty but insane.” Healso 
said that the onus of proof was on the defence and not on the 
prosecution, and that if the jury doubted the case the burden 
passed from the prosecution; if they thought that the prosecution 
on the whole had proved the case, and were satisfied honestly 
in their own minds, “‘ never mind fanciful doubts ”’, they must 
return a verdict of guilty. The deputy chairman did not put to 
the jury the contention of the defence as to the time when the 
drugs taken would take effect, telling them that at the time of 
the incidents the drugs could have had no effect on the 
defendant. 

The jury convicted the defendant and he was sentenced 
to two-and-a-half years’ imprisonment. He appealed 
against conviction on the ground of misdirection and 
complained that his defence had not been properly put to 
the jury. 

Mr. Justice CAssELs, delivering the judgment of the 
court, said that there were passages in the summing-up 
in which the deputy chairman had quite clearly misdirected 
the jury as to where the onus of proof really lay. He had 
clearly indicated that if they did not accept and believe 
what the defendant was saying about himself, they could 
reject it entirely. He did not tell them that the onus rested 
always on the prosecution to establish the guilt of the 
accused and that it was enough if the defence raised a 
reasonable doubt in their minds. It seemed to the court 
that the summing-up, taken as a whole, was almost tearing 
in two the golden thread which could be said to go right 
through the criminal law, that the burden of proof rested 
on the prosecution. Moreover, the deputy chairman had 
failed to put fully to the jury that part of the defence 
concerning the time when the drugs taken by the defen- 
dant would take effect, putting it to them that at the time 
the offences were committed the drugs could have had 
no effect. That was a serious matter, but the really grave 
part of the summing-up was the mistake made in defining 
the onus of proof, and the court had come to the conclu- 
sion that the conviction must be quashed. 


Regina v. Bentley—Court of Criminal Appeal: Hilbery, Cassels, and Winn 
37. July 18, 1960. Counsel and solicitors: Miss Myrella Cohen eet 
Swinburne & Jackson, Durham); Oliver Wrightson (Director of Publi 
Prosecutions). 

E. M. WELLWooD 
Barrister-at-law. 
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Conferences 





POLIOMYELITIS 
FROM A CORRESPONDENT 


THE 5th International Poliomyelitis Conference was 
held in the beautiful Falkonercentret Hall in Copenhagen 
on July 26-28, and was attended by nearly 1000 delegates 
from 47 countries. It was a successful meeting and the 
delegates were fed with a mass of information and were 
then challenged to make up their minds about what 
should be done. It was a good opportunity, too, to see 
what had been achieved as a result of cooperation and 
pooling of information by American and Russian scientists, 
and the Russians paid frequent and generous tribute to the 
help which American scientists and the National Founda- 
tion for Poliomyelitis had given them. It was unfortunate 
that the conference had been preceded by meetings in 
May in Moscow, and in June in Washington, D.C., when 
much of the same work had been presented; but those 
who heard this work for the first time had a great deal to 
sustain their interest. 

It is a curious phenomenon that we have already had 
five international poliomyelitis conferences, but none on 
measles, influenza, hepatitis, or indeed any other virus 
disease. Poliomyelitis conferences have stemmed scientifi- 
cally from the work of Enders, Weller, and Robbins who 
showed, in 1949, how poliomyelitis viruses could be 
grown in tissue culture, and socially from the dimes 
collected by the National Foundation in their drive to 
eradicate this disease. If they succeed in this aim their 
funds will dry up and the polio tail will no longer wag 
the virological dog. It is useful to remember what Weller 
and Stoddard ! wrote in 1952: 

“.. following repeated failures to isolate the agent of varicella in 
the embryonated hen’s egg an effort was made to propagate this virus 
in cultures of human tissues. Concurrently it was demonstrated that 
poliomyelitis viruses could be propagated under such conditions.” 
It is often an effort to remember that the poliomyelitis 
virus is intrinsically not a very important cause of disease 
in man, and that some of its poor relations cause far more 
trouble and deserve far more attention. 

There seems to be something in human nature which 
makes us pose so many problems in terms of two alterna- 
tives, from which we are allowed to choose only black 
or white, A or B, killed or live vaccine, Salk or Sabin. 
Many delegates took sides and spoke from entrenched 
positions. Loyalties developed, and_ enthusiasts, 
untroubled by doubts, pushed their respective claims 
much harder than the facts would allow. The Duke of 
Wellington, inspecting his troops, is reported to have said 
that he did not know how they would affect the enemy 
but by God they frightened him, and proponents of one 
or other polio vaccine often had more to fear from 
enthusiasts on their own side than from their opponents. 
It would be so much better if we could look at these 
vaccines unemotionally and select the best of what we 
need from both pieces of work. 


General Virology 

_Dr. G. K. Hirst (New York) described reversible inactiva- 
tion of poliovirus as a result of exposure to sulphhydryl groups. 

Dr. A. LworF (Paris) discussed the relationship between 
sensitivity to growth at high temperatures and the neuroviru- 
lence of polioviruses. Viruses sensitive to high temperatures 
Were frequently, but not invariably, of low virulence and the 
teverse relationship also held. This character of the virus was 


1. ¥. Immunol. 1952, 68, 311. 





not fixed and could change as a result of mutations. Dr. Lwoff 
thought that fever might well have a beneficial effect on the 
course of poliomyelitis infection in man and that induced 
hypothermia had been found to exert an adverse effect. 

Dr. R. DvuLBeEcco (Pasadena) described some ten mutable 
characters of polioviruses as seen from the point of view of 
molecular biology, and described how two characters might 
exclude one another or vary in a way which suggests that they 
are linked. Many attempts had been made to use these marker 
characters to distinguish vaccine from wild strains of poliovirus. 

Dr. W. SCHAFER (Tiibingen) described the different phases 
of virus growth within cells, and Dr. J. S. COLTER (Philadelphia) 
described in some detail the initiation of infection by ribo- 
nucleic-acid-containing extracts of virus. 

The National Institute for Medical Research, London, was 
well represented in a session under the chairmanship of 
Dr. C. H. ANDREWES (London). 

Dr. M. G. P. SToKEeR (Glasgow) considered some of the 
factors which made animal cells susceptible or resistant to 
viruses. He was concerned particularly with inherited differ- 
ences in cell susceptibility as shown by experiments with cells 
grown in tissue culture. 

Dr. W. W. ACKERMANN (Ann Arbor) reviewed the changes 
in the content of cellular nucleic acid which have been found 
in virus-infected cells by chemical methods, and Dr. J. S. F. 
NIVEN (London) showed a fine series of coloured slides which 
revealed similar changes as demonstrated by induced fluores- 
cence microscopy of virus-infected cells. 

Dr. H. G. PEREIRA (London) described antigens found in 
infected cells in association with the growth of adenoviruses, 
and put forward his views on how the antigens might be put 
together in such a way as to account for the known pathological 
effects of these viruses. 

Dr. D. BopIAN (Baltimore) speculated on what factors were 
involved in the recovery of nerve cells which had been attacked 
by poliovirus, and Dr. N. JERNE (W.H.O., Geneva) speculated 
immunologically and introduced a new vocabulary in order 
to help speculations. 

Dr. B. MANDEL (New York) showed by means of careful 
experiments that the neutralisation of poliovirus by antibody 
was completely reversible even after many months of contact 
between antibody and virus, and Dr. L. KJELLEN (Malmé) 
discussed the effect of the host cell on this reaction. 

Dr. A. Isaacs (London) pointed out that interferon might 
be a factor which controlled nuclear syntheses in normal cells, 
and which, in the course of evolution, had developed into a 
defence mechanism by which the body resisted virus invasion. 

Dr. W. HENLE (Philadelphia) discussed the role of interferon 
in maintaining latent virus infections in cells grown in tissue 
culture. 


Inactivated Poliovirus Vaccines 


Dr. A. D. LANGMUIR (Atlanta) gave a detailed report on the 
efficacy of Salk vaccine in the U.S.A. In general, the vaccine 
appeared to give about 80% protection in those given three 
doses of vaccine and 90% protection after 4 doses, protection 
being better in young than in older children. There were 
some disquieting features, however. Over 5000 cases of polio 
occurred in the U.S.A. in 1959 and Dr. Langmuir spoke of a 
failure to achieve adequate control in spite of the use of 300 
million doses of vaccine. In Massachusetts a type-3 outbreak 
occurred in a well-vaccinated population, and Dr. Langmuir 
was inclined to attribute this vaccine failure to a poor batch 
of vaccine. But there was a danger of a circular argument 
here, in which it was assumed that all vaccine was good except 
that which did not protect. It seemed important not to discuss 
the behaviour of different batches of vaccine unless there was 
an independent test of antigenicity. Dr. Langmuir discussed 
whether the Massachusetts outbreak should be viewed as a 
unique event or a warning of future trouble. 

Nevertheless the Massachusetts outbreak was the exception, 
and most speakers at this session reported estimates from 
about 60% effective (N. GoLpBLuM, Tel-Aviv, and V. 
SKOVRANEK, Prague) to about 95% effective (G. OLIN, Stock- 
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holm) depending on differences in inoculation schedule, virus 
dosage, route of inoculation, &c. Here, too, as with liver-virus 
vaccines the difficulty of estimating the degree of effectiveness 
of vaccine in the absence of controlled trials was continually 
stressed. 

Dr. G. C. Brown (Ann Arbor) found that serum-antibody 
titres of children declined during the first two years after the 
booster inoculation, but remained remarkably constant there- 
after. Type-2 antibody seemed to be the most persistent and 
type-3 antibody was most readily lost. Dr. Brown was con- 
vinced that immunisation of infants should be delayed until 
maternally acquired passive antibody had reached a low level 
or disappeared. . 

Dr. J. E. Sark (Pittsburgh) discussed the concept of the 
effective antigenic mass, and he believed that this should not 
necessarily require the use of multiple doses of vaccine. He 
put forward theoretical arguments why one dose of potent 
vaccine should be sufficient; but these did not take into 
account that a booster dose of vaccine was more effective if 
some months elapse between priming and booster doses and 
the finding of Dr. P. L. BAzELEY (Melbourne) that the slope 
of the dose-response curve of booster doses of vaccine is 
much steeper than that of primary doses of vaccine. 

Dr. R. Murray (Bethesda) gave an encouraging picture of 
recent improvements in the potency of U.S. vaccine, apparently 
the result of better manufacturing methods which cannot be 
clearly defined at the moment. 

Dr. M. R. HILLEMAN (West Point) told of the development 
of a highly purified poliovirus vaccine which had given satis- 
factory results in tests of antigenicity. 

Dr. W. H. BrADLEy (London) was in favour of inactivated 
vaccine and saw no reason to change his allegiance from Salk 
to Sabin. 

Dr. H. C. A. Lassen (Copenhagen) had found a drop in 
antibody 2'/, years after vaccination and he raised some 
pertinent points about the limitations of our knowledge of 
epidemiology and virus mutability, and on the great variability 
in laboratory techniques which made results from different 
laboratories far from comparable. What did we really know 
about the duration of immunity after smallpox vaccination, he 
asked. 


Attenuated Live Poliovirus Vaccines 

There were many reports of the use of live-virus vaccines 
in large-scale field studies under conditions where it was not 
yet possible to decide on the protective efficacy of the vaccine. 
The many reports of a low incidence of paralytic disease after 
vaccination have to be viewed against the fact that a low 
incidence of polio frequently occurs in the absence of vaccina- 
tion. 

Dr. A. Bica (Washington, D.C.) reported on large-scale 
vaccination in Colombia, Nicaragua, Costa Rica, and Mexico, 
without any report of undesirable consequences. Here, as 
elsewhere, it was hard to decide whether a case of polio 
occurring shortly after vaccination was due to the vaccine or 
to a wild strain of virus, and Dr. A. B. SABIN (Cincinnati), 
discussing the point, said it was easier to say that a case of 
polio was not caused by vaccine than to say that it was. The 
latter judgment could be made only after careful assessments 
based on epidemiological grounds. 

Dr. M. P. CHUMAKOV (Moscow) said that by the end of 1959 
over 15 million people in the U.S.S.R. had been given Sabin 
vaccine and by the end of 1960 it was proposed to vaccinate all 
children aged 2 months to 21 years within the U.S.S.R., 
altogether 77 million. This has been nearly completed, so 
far without any untoward results, an operation which Dr. T. 
FRANCIS described as a landmark in immunology. The 
Russian vaccine was incorporated in candy, and when Dr. 
Chumakov passed a sample round, the chairman, Dr. A. 
LworF (Paris), took one and pronounced that it tasted good 
and was not immediately lethal. 

Dr. A. M.-M. Payne (W.H.O., Geneva) struck a more 
cautious note. He was critical of trials of attenuated virus 
vaccines and reports of its safety, based on tests carried out in 


populations containing a high proportion of immune indivyj- 
duals. He thought it would be better to consider only responses 
in triple-negative individuals as being indicative of suscepti- 
bility and safety. The collection of reliable data on the efficacy 
of attenuated virus vaccines would be extremely difficult, and 
careful assessments of the safety of these vaccines were more 
important at this stage. 

In the panel discussion which followed, some disquiet was 
aroused by reports of an outbreak of poliomyelitis in association 
with the feeding of Lederle vaccine in West Berlin, but the 
reports of Dr. G. HENNEBERG (Berlin) and Dr. H. R. Cox 
(New York) did not establish what part the vaccine played in 
this situation. Careful epidemiological studies now in progress 
may clarify this further. 

Dr. H. KoprowskI (Philadelphia) frowned on the use of 
polyvalent virus vaccines; he thought viral interference would 
inhibit the establishment of infectin by one or more virus 
types. Dr. SABIN could not understand the mentality of those 
who accepted the evidence in the Francis report that the 
presence of antibody induced by the use of Salk vaccine was 
an index of immunity to poliomyelitis but would not apply 
the same reasoning to live virus vaccines. 

Dr. O. VARGAS-MENDEZ (Costa Rica) said that their pro- 
gramme of vaccination with Salk vaccine lasted as long as 
funds lasted and that they were now using the Lederle trivalent 
vaccine, so far without untoward reactions. Dr. Lworr said 
that Jenner might have been advised to wait 150 years if he 
had been present at the Congress today: it was most fortunate 
that he was not here. 


Factors Influencing the Use of Live-virus Vaccines 

Dr. G. CONTRERAS (Santiago) found that the antibody 
response of the newborn to the oral administration of live- 
virus vaccine was inversely related to maternal antibody at 
birth, and he suggested that this might have been due to the 
presence in the digestive tract of antibodies known to exist in 
the amniotic fluid. 

Dr. H. M. GELFAND (Chamblee, U.S.A.) reported some 
fundamental work on the susceptibility of infants to infection 
with these viruses. Infants 2-3 days old were found to be 
only slightly more resistant than older children, and by 30 
days susceptibility may have already reached its maximum. 
Final assessment will have to await upon sociological evaluation. 

Dr. Koprowski found that babies more than 30 days old 
produced antibody. Premature babies did not respond as 
well as full-term infants, but the poor antibody responses 
seem to be due to a low physiological receptiveness rather than 
to the development of immunological tolerance. Dr. Koprow- 
ski, who was the first to use live-virus vaccines, thought that 
immunisation of infants might well become the most important 
aspect of vaccination with live virus. 

Dr. M. VorOSHILOVA (Moscow) discussed different schedules 
of feeding the various poliovirus serotypes, but said that so 
far the reduction of incidence of poliomyelitis in different 
areas bore no relation to the different schedules used. The 
Russians intended to use a 7-year programme of immunisation 
involving repeated virus feedings and with the ultimate aim 
of eradicating the disease from the U.S.S.R. Dr. Voroshilova 
thought winter feeding of virus should be used, since it gave a 
higher antibody conversion-rate, probably owing to the lesser 
likelihood of viral interference from enteroviruses which were 
more common in summer. 

Dr. D. M. HorsTMANN (Yale) said that no single set dosage 
could be recommended which would be universally successful 
with all the vaccines in use today. She thought that the dose 
of virus used was the most critical factor which governed 
whether reinfection or booster effects could be produced in 
individuals who already had serum-antibody. Dr. Horstmann 
also reported some interesting studies on intratypic viral 
interference, but this was a subject on which opinions among 
speakers and delegates varied considerably. 

Dr. Cox pointed out that previous inoculation with three 
doses of Salk vaccine did not influence the establishment of 
infection with oral vaccine. 
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Dr. SABIN gave an interesting account of a study of vaccina- 
tion in Toluca, Mexico. In a vaccination programme lasting a 
few months it was possible to obtain immunistation without 
paralytic disease, whereas under natural conditions this would 
normally take four years and at a cost of a number of paralytic 
cases. But the rapid disappearance of poliovirus from the 
community in this study indicated that oncoming generations 
of children would have to be similarly vaccinated at the 
optimum time during the first 6 months of life, since they 
would not have an opportunity to acquire natural immunity to 
poliomyelitis. 

Dr. J. R. Pauw (Yale), in a study of the spread of vaccine 
yirus in children who largely lacked specific antibody prior to 
the administration of vaccine, found that the viruses did not 
get very far or last very long in the community in general. This 
low communicability may well be related to the fact that large 
doses of attenuated virus were often required to initiate infec- 
tion. However within families or in a children’s nursery, spread 
of virus was rapid even in children vaccinated with Salk vaccine. 
Dr. Paul would not commit himself as to whether spread should 
be considered a good or a bad thing. 

Dr. J. P. Fox (New York) emphasised the importance of 
economic status, presumably as a reflection of household 
hygiene, on the spread of vaccine virus within families. Vaccine 
strains spread much less than wild strains, so that spread of the 
vaccine ceased well before the supply of household and com- 
munity susceptibles was exhausted. 

Dr. J. IL. MELNICK (Houston) reported that in the virus 
strains which he tested there was considerable genetic insta- 
bility after passage through the gut. The strains showed 
changes in their in-vitro marker characteristics and increased 
neurovirulence for monkeys. Prof. C. H. STUART-HARRIS 
(Sheffield), however, emphasised that each virus was a law unto 
itself in this respect and that there was no necessary correlation 
between the virulence of a virus and its ability to spread. 

Dr. V. D. SoLoviEv (Moscow) discussed the variability in 
the antigenic properties of recently isolated type-1 polioviruses. 
This might give a useful marker for vaccine virus. Immunisa- 
tion with attenuated virus, like natural infection, gave rise to 
local intestinal immunity as well as humoral immunity. 

Dr. FRANCIS thought the question now posed was how best 
to use live-virus vaccine. He was neither pro-Salk nor pro- 
Sabin but was anxious to make the best use of all the knowledge 
we had, which included giving antibody in the form of prenatal 
amniotic cocktail, a course of Salk vaccine, and live virus in 
candy for dessert. There could be no fixed formula for which 
strains to use and how to use them; decisions would have to 
be taken in terms of local circumstances. However, public- 
health authorities would be faced with a new problem in the 
use of a virus which spread in an uncontrolled way. 

The Russian approach to this problem has been to give 
vaccine to large sectors of the population within a short time, 
and with their experience Dr. CHUMAKOV thought that rever- 
sion of vaccine virus to a virulent form was an academic 
question. However, Dr. S. Garp (Stockholm) prefers to give 
all participants in the Swedish trial Salk vaccine first, before 
live-virus vaccine. 

Dr. J. SMADEL (Bethesda) said that the time had come for 
each community to think about all that had been said and to 
make its own decisions to use that kind of vaccine which most 
suited its epidemiological and economic circumstances. 

Dr. F. L. HorsFALL (New York), summing up the conference, 
said that protection figures of up to 95% were within reach, 
but he felt that the last 5°%4 might prove difficult. 

One immediate impression from this extremely well- 
organised conference is that in spite of the huge volume 
of work that has been done, a vast amount remains, and 
it is likely that there will be a sixth and seventh polio- 
myelitis conference before the problems are solved. Great 
improvements were reported in the manufacture and use 
of killed and live vaccines and further improvements were 
forecast. But the trend seemed to be more and more in 
favour of developing and using live-virus vaccine, and 


it is hard to avoid the conclusion that, although there may 
be many pitfalls ahead, ultimately the use of live-virus 
vaccine will prevail—alone in some countries, and given 
in combination with Salk vaccine in other countries. 





Parliament 





Younghusband Report 

IN a written answer, Miss EDITH PITT, parliamentary secre- 
tary to the Ministry of Health, announced that after con- 
sultation with interested bodies the Government had accepted 
generally the main recommendations in the report on social 
workers in the local-authority health and welfare services. 
They proposed to introduce legislation to establish a National 
Council for Social Work Training, and in England and Wales 
this would also provide for the setting up of a separate but 
associated council for the training of health visitors. 


New Acts 


The Public Health Laboratory Service Bill and the Mental 
Health (Scotland) Bill received the Royal Assent on July 29. 


QUESTION TIME 
Gowers Report 
Mr. W. F. DEEDES asked the Home Secretary whether the 
Government had now considered the question of introducing 
comprehensive legislation as regards the health, welfare, and 
safety of persons employed in shops, offices, and other premises 
covered by the Gowers Committee’s report—Mr. R. A. 
BUTLER replied: We have decided to introduce comprehensive 
legislation on this subject, for which the Minister of Labour 
will be responsible. It will not be possible to complete the 
preparation of this major measure in time to introduce it next 
session; but it is our intention that the Bill should be intro- 
duced before the Offices Bill comes into force at the beginning 
of 1962. The legislation will, in any event, cover shops, offices, 
and those railway premises not already covered by factory 
legislation. The question of the inclusion of other classes of 
premises covered by the Gowers Committee’s report is still 
being examined. 
Grants to Students 
Sir CHARLES TAYLOR asked the Minister of Education what 
action he was proposing to take about the Anderson report 3; 
and whether he was now prepared to recommend the abolition 
of the means test for students who win scholarships to universi- 
ties.—Sir Davip EccLzs replied: The Secretary of State for 
Scotland and I have now consulted the universities, local 
authorities, and others concerned. These consultations and the 
public reaction to the report have shown a wide divergence of 
views on certain of the committee’s recommendations and the 
Government need more time to consider them. I can say, 
however, that we accept the committee’s recommendations that 
awards should be given to all students admitted to degree 
courses at universities who have two G.C.E. passes at “A” 
level or the equivalent. It is also our intention that the local 
authorities should continue to participate in the administration. 
Phenylketonuria 
Mr. KENNETH ROBINSON asked the Minister of Health what 
steps he was taking to encourage health authorities, both local 
and hospital, to institute routine urine tests for phenylketonuria 
in newly born babies.—Miss Pitt replied: With the Ministry’s 
encouragement some local health authorities have already been 
able in cooperation with the hospital service to institute routine 
tests for phenylketonuria. In the light of the experience so 
gained, and the conclusions reached at a recent professional 
conference on this subject, consideration is now being given to 
what further steps may usefully be taken. 
Children in Prison 
In England and Wales, during the six months ended June 30, 
1960, 382 boys and 20 girls under the age of seventeen years 
were remanded to prison instead of being sent to remand homes. 
1. See Lancet, 1960, i, 1337. 
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A Running Commentary by Peripatetic Correspondents 


EvEN fifty years ago medical men were beginning to object 
to the meagre fees offered them by official bodies, as the follow- 
ing extract from the Coleraine Chronicle of July 2, 1910, shows: 
Medical Attendance Fee 

With reference to the question of payment by Ballycastle Board 
of Guardians of an increased fee for medical attendance on dispensary 
cases in Rathlin Island, which, it will be remembered, was raised by 
Dr. J. C. Woodside, a letter in reply being read from Dr. James 
Mcllroy, J.P., dispensary medical officer for the district, in which he 
considered that the scale of fees was ample, a further letter was read 
at the weekly meeting of the Guardians from Dr. Woodside: 

** To the Chairman of Ballycastle Board of Guardians—Dear Sir: 

Re medical attendance on Rathlin Island—Fee, £1 5s. 4d.; hire of 

boat, £1 10s.; loss, 4s. 8d., with the chance of being detained by 

stormy weather at my own expense: I won’t go.” 

Rathlin is an island six miles off the northern coast of Co. 
Antrim. Dr. McIlroy mentioned in the Coleraine Chronicle was 
the father of Dame Louise McIlroy. I remember him well. He 
was a wonderful old man. Time and again he used to go out to 
Rathlin in a leaky boat, risking being marooned for days in 
stormy weather, and he just couldn’t understand why his 
successor would not do the same. 

* * * 


There is a tendency for outpatients to become chronic. 
They return every two or three months, or even only once a 
year. No-one dares to make it every two or five years. So the 
list grows, and as time passes we are dogged by the old familiar 
faces. When we grow disillusioned we begin to discharge a few 
now and then. My registrar pointed out to me that to maintain 
equilibrium I should discharge as many old patients each week 
as there are new ones. This seems reasonable and I shall do it 
forthwith. 

The same principle might be enforced in considering new 
diseases, no new one allowed unless an old one has been dis- 
carded. I was delighted to see that someone has already started 
on this plan. Last week I read an article entitled: “‘ Is there a 
Stein-Leventhal Syndrome?” The authors’ conclusion was: 
No. “ Hurrah,” say I. To have a disorder removed from the 
register before I had even heard of it is great news, though it 
must be galling for the candidates for higher exams who have 
been mugging it up, and for the registrars who have been 
demonstrating cases at clinical meetings for the past few years. 

I hope that this may lead to further iconoclastic assaults. 
Fréhlich’s syndrome might be one of the first victims, as an 
eminent pediatrician recently confessed that he had never seen a 
case or met anyone who had done so. No doubt there would be 
strong opposition from the school M.O.s and examiners in final 
M.B. There might even be a “ Save the Fréhlich Society ”’. 
Perhaps The Lancet could be persuaded to run a column 
** This week’s Oubliette ’’, with headlines such as Milkman’s 
Syndrome No More; Obergiirgl-Blitzkrieg Malady Ousted; 
Farewell to Wolff, White, Parkinson. 


The school M.o. often comes on one of the pediatric rounds. 
She has a long experience of the troubles of schoolchildren and 
is also the mother of a lively growing-up family. 

Brenda was, she said, twelve and three-quarters. She had 
been sent in as a suspected case of appendicitis and when asked 
where the pain was, placed the flat of her hand over the 
umbilicus and sighed “‘ Here ”. ‘ Do you have pain anywhere 
else ?” ‘‘ Yes—I have terrible headaches just over my eyes 
nearly all the time.”” There was a mottled vasomotor flush over 
her neck and shoulders; apart from this, she presented the 
signs of child health. ‘“‘ Tension,” we all decided, and agreed 
that she might get up today and go home tomorrow. 

Away from Brenda’s bed we said to the school M.o. ‘“‘ Now 
how would you deal with this situation?” ‘‘ Well,” she said, 
“it may seem odd but I would encourage her to take a more 
active interest in the opposite sex. I am sure you don’t realise 


what a thing this has become in the schools. There need be no 
harm, and it is quite remarkable how all symptoms of this sort 
disappear once the child is going steady with someone.” 

* * * 


If not accident-prone, Robin is awkward-situation-prone, 
From wandering into the wrong end of the discreet little 
building to forgetting his stethoscope when called in consulta- 
tion to the dowager duchess, he has been through it all. (His 
explanations to the duchess were so convincing that her general 
practitioner has been obliged to use a tight roll of newspaper 
ever since.) He has been locked out of his flat in his pyjamas, 
and found himself without money in an exclusive restaurant, 
so often that he has developed a routine formula for such 
familiar difficulties. But he keeps on meeting new ones. Like 
the time the belt of his coat was hooked by a passing lorry and 
he had to jog-trot down the King’s Road uttering animal cries 
of despair. Luckily the last traffic signals were at red, for the 
lorry was going to Birmingham. 

His late visit to a sick artist, on the other hand, only led to an 
uncomfortable night. Descending from the attic studio, he 
took a wrong turning and let himself out into a narrow close 
which he found was securely shuttered by an iron grille. He 
had shut the door behind him and was unable to re-enter the 
building; there was no bell and his frantic hammering went 
unheard. The small boys who promised help disappeared with 
his sixpences and the infrequent adults thought he was drunk, 
destitute, or disorientated. The cleaning woman who let him 
out the following morning kindly made him a cup of tea. 

His most recent episode was rather upsetting, too. Having 
travelled some considerable distance to a small county town, he 
parked his car, locked it securely, and began to walk to his 
patient’s home. Unhappily the car key slipped from his hand 
into a gutter grating. His spare was at home; his housekeeper, 
when phoned, suggested that she post it; the local garageman 
had never known this to happen before. He returned reluctantly 
to the grating and, after some difficulty, heaved it up. Lying on 
the pavement, now surrounded by urchins and a few interested 
shoppers, he methodically scooped up some handfuls of mud. 
In almost the last handful he found the key. The children let 
out a cheer and even the policeman who was booking him for 
parking managed to give a smile. 

* * * 


It was a rather special anniversary and I forgot it as usual. 
Too late to get up to the West End (few tears over that, for we 
are allergic both to gay musicals and dustbin melodramas); but 
our own area has a great many picture-houses and it was the 
work of a moment to contact a few on the phone. A quick 
round-up revealed the following possibilities of entertainment: 
The Screaming Skull, The Cage of Doom, Leech Woman, The 
Beginning of the End, Circus of Horrors, and The Flesh and the 
Fiends. So we went and had a leisurely meal. 

* * * 


Can anyone explain the curious fact that when I filled in 
the card for my infant to be immunised against poliomyelitis 
at our local clinic I had to write his name (block capitals), 
address, sex, and date of birth on both sides of the card? 


IV INTERNATIONAL GOITRE CONFERENCE 
juLy 1960 
(With apologies to Kipling) 
The tumult and the talking die: 
The Profs and Lecturers depart: 
To Moss go back tail coat, white tie, 
The robes of medicine, science, or art. 
We will remember some we met, 
But what they said we’ll soon forget. 


Of chromatography we heard, 

And lots of iodotyrosines. 

We didn’t understand a word, 

But pinned our faith to Dr. Means. 
And thus with our accustomed ease 
We'll go on curing Graves’ disease. 
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Letters to the Editor 





EFFICIENCY AND ECONOMY 

Sirn,—Much administrative action by Government, 
Treasury, and Ministry is designed to make the National 
Health Service combine efficiency with what is called 
“economy ” 

This word, however, is confusing, because it can mean 
two different things. Everyone would wish to have an 
economical service, if by that is meant one which is 
carefully managed—in which waste of time, effort, and 
money is avoided. But in this sense economy means the 
same as efficiency, and to demand both is merely tauto- 
logical. 

In the other sense, in which the word is more often 
used by top management in the N.H.S., an economical 
service is one which is frugal, sparing in the use of money, 
or cheap. To achieve this kind of economy in the health 
service we must either decrease the number of people 
employed in it (would fewer nurses and larger general- 
practitioner lists be acceptable ?), or decrease their 
incomes (perhaps radiographers’ earnings are excessive, 
and acceptance of the Royal Commission’s recommenda- 
tions a major Governmental error ?), or cut expenditure on 
capital goods and equipment (many British hospitals have 
lasted a hundred years, why not another hundred ?) 

As it is, the ideal of efficiency and its realisation is left 
largely to those working in the service, who are con- 
tinually frustrated in their efforts by the measures taken 
to reduce expenditure. Indeed the obsessional pursuit of 
economy seems to be giving us the worst of both worlds, 
for in the long run it appears to make the service no 
cheaper, but merely less effective. Is it not possible that, 
in any form of health service, cheapness and effectiveness 
are mutually exclusive ? 

The national income has risen every year since 1932. 
An increasingly “economical” health service would imply 
that we should spend a steadily decreasing proportion of 
the national income on it. This would be in direct 
opposition to historical trends throughout the world, and 
it is hardly surprising that attempts to bring this about 
have strained the service considerably. Would it not be 
more reasonable to encourage expenditure on the health 
service to rise in proportion to rising national income? 
This would cause neither a rise nor fall in tax rates, nor 
would it add any burden to the community. But the 
dreary ideal of economy would become superfluous, and 
those in the service would be free to concentrate on 
making it more effective. 


Isleworth, Middlesex. J. R. SEALE. 


GENITAL LISTERIOSIS AS A CAUSE OF 
REPEATED ABORTION 


Sir,—The paper by the late Dr. Rappaport and his 
colleagues,' reporting the isolation of Listeria mono- 
cytogenes from the cervical secretion of 25 out of 34 
women with histories of repeated abortion, should be of 
more than passing interest not only to the obstetrician but 
also to the medical bacteriologist and the pediatrician. 

The idea that L. monocytogenes might be associated with 
Some cases of so-called ‘‘ habitual abortion ” is not new. As 
carly as 1955 Gray et al.? ® produced such a condition in rabbits 


following a single ocular exposure in pregnant does. One of 
these animals aborted during each of three consecutive gesta- 
tions and the bacterium could be isolated from the aborted 
conceptus and from the vagina of the doe following each 
abortion. About this same time Seeliger* observed that 
approximately 16% of the women who had given birth to 
infants infected with L. monocytogenes had either aborted or 
given birth to stillborn infants during their previous preg- 
nancies. Ina series of studies with Rost et al.5 at the University 
of Bonn it was found that a number of women with histories 
of habitual abortion showed a marked rise in antibody titre 
against L. monocytogenes at the time that pregnancy was 
interrupted. It was found further that if these women were 
treated with a combination of antibiotics and sulphonamides 
throughout their pregnancy some gave birth to apparently 
normal full-term infants. Similar observations were made 
subsequently in other parts of Germany and Czechoslovakia.’ 4 
Unfortunately, the role of L. monocytogenes in these cases 
could not be confirmed by isolation of the bacterium from 
either the aborted conceptus or the mother, and were based 
entirely on serological findings. 

In opposition to this suggestive evidence that L. mono- 
cytogenes might be responsible for some cases of habitual 
abortion or chronic infections of the female genital tract, was 
the report of Potel and Alex ® who studied 19 women who had 
given birth to infected infants through 26 subsequent preg- 
nancies. All but 3 of these terminated in the birth of an 
apparently normal full-term infant, and L. monocytogenes 
could not be incriminated in the three non-viable pregnancies. 
In view of these findings, together with the known inconsistent 
and unpredictable results often obtained in serological reactions 
with L. monocytogenes? * Potel was reluctant to support the 
contention that the bacterium contributed to some cases of 
habitual abortion.? * This led to a lively and sometimes heated 
discussion during the symposium on listeriosis held at the 
Justus Liebig University in Giessen, Germany, during the 
summer of 1957.3 Seeliger advocated and strongly supported 
this possibility, Potel was equally opposed to it, and although 
I did not want to go all the way with Seeliger that serological 
evidence alone justified such a position, I could not forget our 
artificially infected rabbits with ‘‘ habitual abortion ”. Thus it 
merely remained for an alert group of bacteriologists and 
obstetricians cooperating together to confirm this idea, such as 
has been done by Rappaport et al. 


The important question now remains, can this also be 
confirmed in other areas of the world? In spite of serious 
efforts both in this continent and in Europe this has not 
yet been accomplished. For this reason, for the present, 
it would be unwise to draw general conclusions from the 
report by Rappaport et al.,’ especially since the study was 
confined to a relatively small geographical area where the 
general distribution of L. monocytogenes has received but 
little study. 


It has been isolated from animals in Israel on several 
occasions ? but not previously from the human population. It 
was not stated whether these patients originated from rural 
or urban areas, or if they were concentrated within a limited 
area where listeric infection might be endemic. However, if 
for the moment we assume that these data are typical for all 
areas, they imply that approximately 70% of all women with 
histories of repeated abortion may suffer from inapparent 
listeric infection. Indeed, if this is further extended to include 
the 87 controls with no history of repeated abortion and from 
whom L. monocytogenes could not be isolated using the same 
culture techniques, it would indicate that at least 20% of all 
women harbour the bacterium in their genital tract. If this 
were actually true, it is almost certain, especially in view of the 
extreme susceptibility of the uterine contents to listeric 
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infection under experimental conditions,?~* that perinatal 
listeric infections would be more common than available 
information indicates. If the suggestion of Lang,® based on 
serological studies, that a relatively high percentage of children 
with retarded mental development may have suffered 
inapparent listeric infection in the prenatal period can be 
accepted as valid, it supports the idea that many perinatal 
listeric infections pass undetected. It is also quite probable, 
and this is supported experimentally,’ ° 1° that most infants 
who develop listeric meningitis during the first few months of 
life were actually infected prenatally as the result of undetected 
infection in the mother. 

For these reasons it is very possible that more women 
harbour the bacterium in their genital tract than has been 
suspected in the past. The true picture cannot be 
revealed until a more concentrated effort is made by both 
the medical profession and the medical bacteriologist to 
determine what the actual incidence may be. Today 
there are only a few laboratories throughout the world 
that make a sincere effort to collect and study the origin 
of cultures of L. monocytogenes in an effort to piece 
together the many puzzling factors in the epidemiology 
and pathogenesis of all forms of this still poorly under- 
stood bacterial infection. 

The principal laboratories for this purpose are those of 
Dr. H. P. R. Seeliger at the University of Bonn, Dr. J. 
Donker-Voet at the University of Utrecht, possibly one at 
Halle, Germany, formerly under the direction of Dr. J. Potel, 
and our own at Montana State College which is maintained in 
cooperation with the Communicable Disease Center of the 
U.S. Public Health Service and supported by a National 
Institutes of Health Grant. Any of these laboratories will 
gladly aid in the identification and serological typing of any 
bacterium suspected of being L. monocytogenes. 

While the paper of Rappaport et al.’ confirms a suspicion 
held for at least four years, it sheds no light on a possible mode 
of infection of the women. The isolation of L. monocytogenes 
from the genital tract of apparently normal animals or those 
with no symptoms suggestive of listeric infection have been 
recorded on several occasions. #442 Similar isolations from 
apparently normal women have been considered of such small 
significance that they have remained unpublished. Stoot 1% 
isolated L. monocytogenes from the cervix of an apparently 
normal woman; Seeliger‘ cited the isolation from cervical 
scrapings of a Negress with carcinoma of the cervix; and 
Williams ** isolated it from the urine of an apparently normal 
pregnant woman. Also it is well established that many women 
who have given birth to infected infants may harbour the 
bacterium in the reproductive system for relatively long periods 
of time. This suggests the possibility of a venereal mode of 
infection, particularly among those indulging in promiscuous 
relations. This is supported by the isolation of L. monocyto- 
genes from the urethral exudate of five men with gonorrhea by 
Wenckebach.® All these men had shared a common sex 
partner who, regrettably, was never identified. As far as is 
known this is the only reported isolation of the bacterium from 
the genital organs of the human male. Khalimbekov 3? appears 
to be the only one to report the isolation of the bacterium from 
the semen of naturally and artificially infected domestic 
animals. His studies were made on sheep and goats. However, 
it is quite likely that if more specimens from these sources 
were cultured in a laboratory alert to the possible presence of 
the bacterium and with employment of the proper isolation 
techniques,’*—'* the incidence might be found to be fairly high. 
8. Lang, K. Z. Kinderheilk, 1955, 76, 328. 

9. og L., Singh, C., Thorp, F., Jr. Proc. Soc. exp. Biol. Med. 1955, 
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Since at present so little is known about the occurrence of 
L. monocytogenes in the male genital tract under natural con- 
ditions, any possible speculation must be based on experi- 
mental findings. 

Gray * found that the penis of rabbits permitted to copulate with 
does shortly after intravaginal instillation of L. monocytogenes was 
highly contaminated immediately afterward. However, in most 
instances the bacterium could not be isolated from the penis twenty- 
four hours later and never persisted more than six days. When 
cultures of L. monocytogenes were mixed with rabbit semen there 
was no apparent deleterious effect on either bacterium or sperm. 
Unfortunately, these mixtures were never employed to inseminate 
does. 

Macpherson and Fish ?* found that L. monocytogenes survived at 
least seven days in bull semen frozen at —79°C. Osebold and 
Inouye ”° isolated L. monocytogenes from the testicles of a rabbit that 
died six days after intranasal exposure, and from the testicles of a 
ram killed seven days after oral exposure, suggesting that the male, 
as well as the female, may shed the bacterium through the repro- 
ductive system. 

In view of what has been learned in recent years regarding 
the importance of inapparent listeric infection in women, 
especially during pregnancy, it may be well to attempt to 
determine whether the male may experience similar inapparent 
infections and in this way play an unsuspected part in the 
transmission of the disease during intercourse. 

The markedly increased rate at which listeric infection 
is being recognised today indicates that these infections 
are not actually rare, but rather unrecognised. It is 
striking that in areas where an awareness of the bacterium 
exists, a fairly large number of cases are reported while in 
neighbouring areas the disease is undetected. Among the 
factors that contribute to the lack of awareness of listeric 
infections are the misconception that these infections are 
rare; the bacterium’s resemblance to some of the common 
gram-positive diphtheroids results in its being discarded 
as a contaminant; and the difficulty of isolating it from 
certain tissues with the consequence that the culture is 
reported as negative. Although this latter fact has been 
recognised since the very first reported isolation of L. 
monocytogenes by Murray et al.21 in 1926, it has been 
consistently ignored by most contemporary investigators. 
No doubt, the expressed knowledge of this difficulty by 
Rappaport and his colleagues was an important factor 
contributing to their success in isolating the bacterium 
from patients with habitual abortion. 

Although it is true that L. monocytogenes grows well on most 
of the commonly employed bacterial media, it is not true that 
it can always be cultivated easily from infected tissues or body 
fluids. The potential difficulties that may be encountered in 
attempting to isolate the bacterium cannot be overemphasised. 
More than a decade ago Gray et al.?* described a method for 
enhancing the probability of isolating L. monocytogenes. This 
was based on maceration and refrigeration of the material to be 
cultured. During the intervening years the reliability of this 
method has been confirmed by many investigators throughout 
the world working with both naturally and artificially infected 
material. 4 Recently refinements of this technique have been 
published by Gray,!* Bearns and Girard,!7 and McBride and 
Girard.1® Although Rappaport et al.! mentioned that the 
cervical swabs were refrigerated before culture, they do not 
state for how long a period. This would be important to know 
because if relatively long periods were required, it might 
explain why they succeeded in their isolation attempts when 
others have failed. 

It is well established that listeric infection cannot be ruled 
out merely on the basis of a negative finding on primary culture 
attempts. This was re-emphasised by Kranendonk ** when he 


19. Macpherson, J. W., Fish, N. A. Amer. #. vet. Res. _, Le 548. 
20. Osebold, J. W., Inouye, oat J. F. infect. Dis. 1954, 95, 52, 67. 6 
ZA. —— E. G. D., Webb, R. A., Swann M.B.R. fF. "eh. Bact. 1926, 


29, 40 

22. Gray, Mi. ics ees H. J., Thorp, F., Jr., Sholl, L. B., Riley, W. F. 
z; Bact. 1948, 55, 471. 

23. Kranendonk, O. Ned. Tijds. Geneesk. 1958, 102, 1202. 
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succeeded in isolating L. monocytogenes from vaginal swabs 
taken on the 10th and 21st postpartum day from a woman who 
had given birth to an infected infant, only after they had been 
refrigerated for several days, and by Wedemeyer and 
Seeliger 24 who isolated the bacterium from meconium of an 
infected infant only after it had been refrigerated for five weeks, 
even though the bacterium could be seen clearly in gram-stained 
smears of the meconium. At present there is no satisfactory 
explanation for this phenomenon.'® 


It is certainly to be hoped that many other investigators 
will pursue the intriguing clue to the explanation of some 
cases of habitual abortion revealed by the late Dr. Rappa- 
port and his colleagues in Tel Aviv. 


Veterinary Research Laboratory, 
Montana State College, 
Bozeman, Montana. 


M. L. Gray. 


GLAUCOMA 


Sir,—Thank you for an excellent editorial (July 9) on 
glaucoma. I just wanted to mention one point which was 
omitted: some of the low-tension glaucomas may be 
due to the changes in the bone (possibly sclerosis) 
behind the optic nerve which causes retraction of the 
axons. That is why such cases are irreversible. 


oe * D. K. Ray. 


ELECTROCARDIOGRAPHY AND 
HYPERKALEMIA 
Sir,—Why does Dr. Chardrasekaran (July 16) raise 
the problem of increase in the serum sodium and calcium, 
reversing the effect on the E.C.G. of serum-potassium, 
when we are discussing uremia ? 


The biochemical changes in uremia are elevation of urea, 
non-protein nitrogen, phosphate, sulphate, and other acid 
radicals. Serum-phosphorus rises and serum-calcium falls. 
Since the kidney loses its power to manufacture ammonia, 
there is loss of fixed base which further contributes to acidosis. 
The change in the pH of the blood leads to migration of the 
potassium from the intracellular to the extracellular compart- 
ment. When the kidney ultimately begins to fail completely 
potassium is retained, leading to potassium intoxication. 
Elevation of serum sodium and calcium does not occur in renal 
uremia. Serum-sodium levels are normal to subnormal and 
serum-calcium levels are dangerously low, often leading to 
tetany, in uremia. 

The interrelationship between calcium and potassium ions, 
with regard to their E.c.G. effects, can be summarised as follows. 
Essentially their effects are antagonistic. A deficiency of one 
may cancel out a deficiency of the other. In turn an increase in 
one may cancel out the E.C.G effects of the increase of the 
other. In uremia, there is hypocalcemia and hyperkalemia. 
Calcium deficiency prolongs the st and the Q-T interval in the 
E¢.G. This results actually in augmentation of the increase in 
potassium on the E.C.G., leading to T-wave elevation, small R 
waves, disappearance of R waves, conduction defects, brady- 
cardia, depressed sT, widening of the QRST, and arrhythmia 
leading to ventricular tachycardia and fibrillation. Although 
the effects of the serum-sodium appears to be antagonistic 
to that of potassium, so far no specific E.c.G. changes have been 
ascribed to changes in serum-sodium levels. 

The 10 patients I saw with severe renal uremia had the typical 
electrolyte picture. In spite of this only 3 patients had typical 
E.C.G. changes suggestive of hyperkalemia. The explanation 
by Dr. Chandrasekaran of how normal £.c.G. tracings are 
obtained in hyperkalemia should there be elevation of serum 
sodium and calcium, is unconvincing. 

I should like to re-emphasise the main message 
of my previous communication—the elevation of the 
Plasma of serum-potassium is a more reliable indication 


24, Wedemeyer, F. W., Seeliger, H. P. R. Arch. Kinderheilk. 1959, 160, 





for hemodialysis, in acute renal failure, than the E.c.G. 
evidence of hyperkalemia. It was not intended to stir up 
a controversy as to what factors influencing the E.c.G. 
changes in hyperkalemia since that is beyond the limits 
of the discussion. 


Knickerbocker Hospital, 
New York. 


INTRAGASTRIC OXYGEN 

S1r,—The recent report by Coxon?! on attempted 
oxygenation of laboratory animals by the gastrointestinal 
route prompts me to report a similar investigation I carried 
out in 1958 upon a newborn anencephalic infant. This 
study was done in the department of obstetrics and 
gynecology with the assistance of the departments of 
anesthesiology and pharmocology of the University of 
Pennsylvania School of Medicine. 

At that time, as noted by Coxon, there had been several 
recent reports of clinical trials of gastric oxygenation in the 
treatment of apneea neonatorum. The term should actually be 
‘* gastrointestinal ”’ rather than “‘ gastric ”’ since the entire gut 
is capable of gaseous transfer. These prior clinical reports were 
quite encouraging but each lacked quantitative blood-oxygen 
determinations. As noted by Coxon, one previous human study 
was carried out by James and coworkers upon a pre-viable 
infant. Since we were averse to compromising the chance of 
survival in any infant by such a study, we hoped to locate, in 
the prenatal period, an anencephalic foetus. This particular 
anomaly was chosen because the chance of live birth was good 
and yet the abnormality invariably fatal within the hour or so. 

Shortly after these plans had been made an anencephalic 
foetus was diagnosed at the time of X-ray pelvimetry for sus- 
pected breech presentation in a primigravida at thirty-seven 
weeks gestation. Permission for study was secured from the 
husband, a resident physician. At thirty-nine weeks, after a 
twelve-hour labour, the infant was born spontaneously over a 
mediolateral episiotomy. Total narcotic dosage in labour 
consisted of 225 mg. of pethidine (meperidine) hydrochloride 
and as the last fractional dosage was administered ninety 
minutes before delivery some depression effect was undoubtedly 
present in the newborn. Delivery anesthesia was by pudendal 
block and nitrous-oxide/oxygen inhalation (the gas factor was 
taken into consideration in the blood-oxygen determinations). 
The infant was immediately taken to an adjoining suite where 
the first step was insertion of a tightly fitting endotracheal tube. 
Two 10 polyethylene catheters were passed into the stomach. 
The upper end of one was attached to the oxygen source and 
the other, serving as a combined bubble flow indicator, 
escape valve, and pressure regulator, was placed under 8 ml. 
of water in a beaker. The umbilical cord was divided at the 
skin level and a plastic catheter was inserted into the umbilical 
vein for a distance of 5 cm. (At necropsy the catheter tip was 
found at this distance to be at the junction of the ductus 
venosum and the inferior vena cava; in addition the gut measured 
270 cm. in length and was found to be free of anomalous 
obstruction.) 

We felt it important to obtain blood specimens at the site 
where the greatest change in oxygenation would be encountered 
if there was to be any change. Thus the splanchnic drainage 
would be the most ideal, but for convenience sake the inferior 
cava was sampled. An appreciable uptake of oxygen might be 
so diminished by simple dilution in passage throughout the 
circulation that peripheral arterial samples were contraindicated. 

The infant gasped as she was intubated but thereafter made 
no respiratory efforts. The initial pulse-rate was 160 beats per 
minute. A control blood sample was taken with the endo- 
tracheal tube open and with no gastric oxygen flow and 
analysed by the Van Slyke method. The capacity was 20-6 
vol. % and the oxygen content was 2-1 vol. %. The endo- 
tracheal tube was occulded to insure that no pulmonic exchange 
might take place either as a result of respiratory efforts or as 


1. Coxon, R. V. Lancet, 1960, i, 1315. 


P. NARASIMHAN. 
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overflow from the cesophagus into the respiratory tree (the 
latter being a likely possibility in previous clinical trials). 
Oxygen was delivered into the stomach at a rate of 2 litres per 
minute. Minimal distension occurred but did not increase with 
time. 

Serial blood samples showed a constant fall in the oxygen 
content until at the time of death, thirty-one minutes after the 
start of the study and thirty-three minutes after birth the 
oxygen content was but 0-197 vol. % and the capacity was 
18-2 vol. %. 

Though our original intent was to repeat this study such 
a set of circumstances as outlined above have not recurred. 
Though representing but a single case it would add to the 
opinions of Coxon and of James that gastrointestinal 
oxygenation is in all likelihood valueless. 

Historically it is noteworthy that another method of 
extrapulmonary oxygenation has a similar course or “ life 
history ” as it were. I refer to intravenous oxygenation. 
Original reports attested to the safety and favourable 
response of intravenous oxygenation. Subsequently it has 
been shown that the amounts delivered were either too 
small to be of any value or danger, or if of sufficient 
volume, regularly attended by falling blood-oxygen 
content, the result of pulmonary gas embolism. 


Willi % 
} Neeser ta Puitie K. NELSON. 


EXTERNAL SPLINTAGE OF FRACTURES 

S1r,—I should like to thank Mr. Hicks! for his clear 
exposition of the mechanism of movement at fracture 
sites when conventional plaster splinting is used. 

In the case of fractured mid-shaft of tibia, a fracture 
prone to non-union and also to chronic infection if 
internal fixation is attempted, the following form of treat- 
ment appears to be a logical solution to the problems 
pointed up by these experiments: 


The leg should be encased in plaster—close fitting down to 
just above the ankle-joint. From there the plaster should 
expand to form a roomy container for the foot, large enough 
to prevent the foot from touching the sides no matter in which 
direction it is moved. However, the patient should not be 
encouraged to move the foot in it until the beginning of union 
has occurred. 


St. Vincent’s Hospital, 


Sydney, New South Wales. G. ROBINSON. 


A POLIOMYELITIS EPIDEMIC IN GREECE 


S1r,—In his article of June 18, Dr. Gille makes a few 
statements which need some clarification. 


He writes: ‘‘ The children’s clinic in Athens was faced with 
enormous problems through lack of equipment and trained 
staff. Suction of the airways, systematic turning of the patients, 
and postural drainage were not practised.”’ It is true that at the 
beginning of the serious outbreak of poliomyelitis in May and 
June, 1958, we were understaffed in trained nursing personnel 
and our technical resources were not enough to face such a 
serious epidemic. However, we did practise suction of the air- 
ways, systematic turning of the patients, and postural drainage. 
Dr. Gille should remember that his closest associate in Greece 
was a member of our staff who had just returned to Greece 
after spending several months in respiratory centres in Den- 
mark and Sweden. 

He also states: “‘. . . and doctors, when consulted, did not 
suspect poliomyelitis, because the non-paralytic form is un- 
known in Greece. . . the non-paralytic form naturally occurs 
though the diagnosis is more difficult...’ I do not know how 
Dr. Gille was led to such a conclusion. However, I can reassure 
him that Greek pediatricians are quite aware of the non-para- 
lytic form of the disease, although it is difficult to establish such 
a diagnosis without suitable virus studies. 





1. Hicks, J. H. Lancet, 1960, i, 667. 


We gratefully acknowledge the generous help of the Swedish 
Red Cross as well as that of Dr. Gille in successfully facing the 
serious poliomyelitis outbreak of 1958. Nevertheless, as Dr, 
Gille states, we had already faced by ourselves a more serious 
epidemic in 1954 with a mortality-rate of 4% compared with 
5% in the 1958 outbreak. 

Dr. Gille was sent to Greece as delegate of the Swedish Red 
Cross. In his article he used clinical and epidemiologic 
material without asking any permission or referring to his 
sources. If he had, we would have given him our permission 
as well as all information concerning the clinical classification 
of the patients which as he states ‘‘ was unable to make” 
because he was very busy at that time. 

Pediatric Clinic of 

Athens University. 


KEROSENE (PARAFFIN) POISONING 

S1R,—I have read with interest Dr. Capel and Dr. Ward 
Gardner’s further communication (June 25), but in spite 
of their careful dissection of my letter of April 9 I am 
still not in agreement with their recommended treatment. 

(1) I have not turned a blind eye to the considerable body 
of evidence which suggests that absorption of small amounts 
of kerosene after ingestion is a less serious problem; the subject 
under discussion is the treatment of kerosene intoxication 
following ingestion, and I feel that a standardised form of 
treatment is necessary, irrespective of whether the amounts 
ingested are small—since more often than not the actual 
quantity assimilated is not ascertainable. 

(2) It may well be that the naphthenic-acid content of 
premium and regular-grade kerosene is not above 0:1%; 
nevertheless, one cannot deny the fact that the aromatic 
content of (a) premium kerosene is some 5% by weight; and 
(b) regular-grade kerosene has an aromatic content of approxi- 
mately 15-20% by weight. 

(3) Whereas I do not doubt the work already carried out on 
the toxicity of different kerosenes, I am dubious about the 
statement that they have been found to have a low order of 
oral toxicity, and in this connection I quote below part of a 
letter received from a colleague (at his request I have withheld 
his name and avoided mention of any geographical location, 
but I can doubtless put Dr. Capel and Dr. Ward Gardner in 
touch with him. 

(4) I am grateful to Dr. Capel and Dr. Ward Gardner for 
drawing my attention to the fact that considerable work has 
been done on the toxicity of alkyl derivatives of benzene. I have 
studied the reports they mentioned, and I am more firmly con- 
vinced than ever that rapid evacuation is the line of treatment. 
The work of Gerarde on the alkyl benzenes indicates that a 
considerable percentage of these substances in any case is 


K. CHOREMIS, 





eliminated via the lungs. It has been shown, for example, that | 
rabbits eliminate some 40°% of benzene via the pulmonary | 


system.’ 
administration of toluene to rabbits results in some 15-18% 
of the quantity administered being eliminated in the expired air. 
Since pulmonary elimination occurs, it would seem pointless 
to encourage this state of affairs by allowing the original 
absorption; it would seem a far less formidable proposition to 
chance an aspiration pneumonia. 

(5) I agree that there is no treatment for a chemical 
pneumonitis, but gastric lavage carried out efficiently should 
not really result in aspiration of gastric contents. 


(6) To revert to the work of Gerarde,* it seems that the rate | 


of metabolism influences the percentage of alkyl benzene 


blown off in the expired air; a rapid rate of metabolism resulting | 


in a relatively small amount being eliminated, whereas a slow 

rate of metabolism would result in a proportionately large 

amount being eliminated in this way. It seems to me that to 

allow kerosene to remain in the gut would favour (a) slow 

i. Gerarde, H. W. A.M.A. Arch. industr. Hith, 1956, 13, 468; Toxicol 
and Biochemistry of the Aromatic Hydrocarbons. Amsterdam (in the 
press). ‘ 

2. Wolf, M. A., et al. Toxicological Studies of Benzene and certain 
Alkylated Benzenes. k 

3. Fairhall, L. T. Industrial Toxicology. Baltimore, 1957. 

4. Gerarde H. W. A.M.A. Arch. industr. Hith, 1959, 19, 403. 





Smith and his associates ? have noted that the oral | 
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absorption, (b) slow metabolism, and (c) a large percentage of 
these hydrocarbons being eliminated by the lungs. 

(7) I would reply to point (6) by referring to the communique 
gent me by my colleague. 

(8) I fail to see how the risk of aspiration from vomiting 
can be associated with ‘‘ the low surface tension of the liquid 
under discussion, which makes a small volume spread rapidly 
over a large area”’ 

The appropriate extract from the letter is: 

“Kerosene poisoning in Britain must be very rare—in 1400 
postmortems mostly coroners’, I have not had one. However, during 
the seven years spent in place x, as pathologist, death due to poison- 
ing following ingestion of kerosene was one of the commonest of 
fatal accidents. Young children, given water in a tin, were not 
uncommonly given by mistake one ounce or two of kerosene!.. .” 

It was common practice in this area, it seems, to keep 
both drinking-water and kerosene in old biscuit tins— 
hence the mistake. He goes on to say: 

“ ,.and these children were usually brought in their mother’s 
arms to the back door of the hospital, and their appearance was quite 
characteristic—froth at the mouth, and an odd combination of flush 
and cyanosis. They were stuporose, and, of course, stank of kerosene. 
Just within the entrance of the casualty hall there was a stand of 
soda bic. and a fine stomach tube. It was the duty of the first dresser, 
or doctor, who saw the child to wash its stomach out. In spite of this 
many of them died in a few hours. Unfortunately due to local reli- 
gious belief, postmortems were not possible, but child deaths in this 
particular place, caused by kerosene poisoning, must have amounted 
to twenty-five per annum...”—this being largely due to parental 
neglect since it was quite customary to keep poisonous substances in 
tins and beer bottles. 


Medical Department, 
Petrochemicals Ltd., 
Carrington Works, 


near Urmston, Lancashire. B. GEORGE. 


CHROMOSOMAL CONSTITUTION IN A CASE 
OF KLINEFELTER’S SYNDROME 


Sir,—In a case of Klinefelter’s syndrome exhibiting 
the Barr chromatin body as in the female, Jacobs and 
Strong ! found that the chromosome number was 47, and 
Ford et al.2 related the case of a patient showing both 
mongolism and Klinefelter’s syndrome with two super- 
numerary chromosomes, or’ being autosomic and the 
other sexual. 

In one case of Klinefelter syndrome treated with high doses 
of human chorionic gonadotrophin (H.C.G.) and published 
recently,? the chromosomes of the patient were studied on 
bone-marrow squashes after treating the patient with des- 
acetylmethylcolchicine (‘ Demecolcin ’) intravenously.* 

1, Jacobs, P. A., Strong, J. A. Nature, Lond. 1959, 183, 7~ 

2. Ford, C. E., Tones, K. W., Miller, O. J., Mittwoch, U., Ridler, M., 
Penrose, L. S., Shapiro, A. Lancet, 1959, i, 709. 

3. Leon, N., Wajchenberg, B. L., Montenegro, M. R., A. B. de Ulhéa 


Cintra. 9. clin. Endocrin. 1959, 19, 1667. 
4, Bottura, C., Ferrari, I. Acta physiol. Lat. Americ. (in the press). 








Fig. 1—Mitotic metaphase in a bone-marrow cell. 
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Fig. 2—Chromosomes arranged in pairs, showing the X XY anomaly. 


The chromosome number was 47 and the patient was con- 
sidered to represent a XXY pattern, although there is a possi- 
bility that this patient might be trisomic for one of the small 
acrocentric chromosomes and have a XX constitution (figs. 
1 and 2). This finding seems to corroborate the unusual response 
seen in the mamunary tissue after H.C.G., fitting in with our 
initial idea that the response of the tissue might depend on a 
special constitution of the patient. 


Department of Endocrinology, 
ea ie omy er ma 
ospital das Clinicas 
Sao Paulo University, Brazil. NELSON LEON. 
IRIS FERRARI 


Cassio BOTTURA. 


Department of Clinical Medicine, 
Medical i. | Ribeirao Preto, 
razi 


SEX-CHROMATIN BODY 


S1r,—Discussion in your leader of July 23 of the nature 
and origin of the sex-chromatin body surprisingly omits 
consideration of the simple and elegant view advanced by 
Stewart.1_ He pointed out that the number of sex- 
chromatin bodies is usually one less than the number of 
X chromosomes (an observation since confirmed in all 
new reported karyotypes) and since only one X chromo- 
some can be required for intermitotic metabolic activity, 
the sex-chromatin bodies may well derive from material 
from those X chromosomes not so engaged and thus free 
to stain. 

The advantages of such a view include not only its 
consistency with the reported facts, but also the small 
number of additional assumptions needed both in respect 
of the view itself and also in respect of explanations of the 
origin of reported karyotypes. 


Department of Public Health 
and Social Medicine, 
Queen’s College, 

undee. 


ALWYN SMITH. 
TRUE HERMAPHRODITISM WITH 
XY/XO MOSAICISM 

S1r,—Since new methods for the counting and identi- 
fication of human chromosomes have become widely used, 
a number of sexual abnormalities have been investigated. 
Among these are two instances of true hermaphrodites,? * 
in both of whom an XX sex-chromosome constitution was 
demonstrated without any evidence of mosaicism. There 
have also been reported several cases of sex chromosome 
mosaicism, of types XXY/XX,* XX/XO,° and XXX/XO.° 
We wish to report here a case of true hermaphroditism 
with mosaicism showing sex-chromosome constitutions 
of XY and XO in cells cultured from bone-marrow. 

A three-month-old infant was noted to have a phallus, 
vagina, and hypospadias. Laparotomy revealed a uterus, 
fallopian tubes, and two gonads in the position of ovaries. 


1. Lancet, 1960, i, 825. 

2. Hungerford, D. A., Donnelly, A. J., Nowell, P. C., Beck, S. Amer. }. 
hum, Genet. 1959, ii, 3. 

3. oe iy D. G., Armstrong, C. M. Brit. med. ¥. 1959, i, 1287. 

4. Ford, C. E., Pol: ani, P. E., Briggs, J. H., Bishop, . M. F. Nature, Lond. 

re 

6. 





Fons. 183, ye 
Ford, C. E. Amer. F. hum. Genet. 1960, 12, 104. 
J acobs, P., et al. Lancer, 1960, i, 1213. 
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Histological examination of one of these gonads revealed both 
ovarian and testicular structures in an immature state. 

Chromosome examination of a bone-marrow culture 
revealed two types of cells. 60% of these have an XO sex- 
chromosome constitution with 45 chromosomes, while 40% 
contain 46 chromosomes with an XY sex-chromosome con- 
stitution. 

We feel that this case is of some importance for several 
reasons. It demonstrates the only major sex-chromosome 
mosaicism not previously reported. It is also the first 
case in which two types of sex-chromosome constitutions 
appear to have produced two types of tissue in the gonad, 
thereby resulting in hermaphroditism. 

This case will be published in detail elsewhere. 

Kurt HIRSCHHORN 
Wayne H. DECKER 
HERBERT L. COOPER. 


Departments of Medicine 
and Obstetrics and Gynecology, 
New York University 
Medical Center. 


CONVERSION OF GENERAL WARDS 
INTO PRIVATE WARDS 
S1r,—After reading Mr. Vaughan Hudson’s article 
I appreciate that the risk of infection may make this con- 
version necessary. But may I express a patient’s point of 
view on a psychological aspect of this question ? 


I am not a typical patient because I like reading books (not 
magazines), I do not like knitting, and I do not much like 
gossip or small talk. It might therefore be assumed by a doctor 
that I would prefer a room of my own. I was, however, in 
hospital a few months ago for a minor gynecological operation 
and I was very impressed by the effect on the morale of the 
patients of being in a ward. There were 8 beds in my ward, 
3 of the patients had hysterectomies and I was the least 
seriously ill. 

I suppose we were all rather anxious and nervous, but I am 
ashamed to say I was the only one who, at one stage, broke 
down and cried. I was told, quite gently, by one of the other 
patients that I must not do that, I was letting them down, they 
all felt like crying sometimes, but they had to think of the others. 
This attitude is important. I am sure that if we had been alone 
in 8 separate rooms, we would all have spent a lot of our time 
being utterly miserable. Solitary confinement is a severe 
punishment, and in hospital particularly, would allow endless 
time for brooding and worrying. I can imagine cells of lonely 
misery, very different unfortunately from rooms of film stars 
in the London Clinic, filled with flowers and visitors all day 
long. 

London, N.W.1. IANTHE CARSWELL. 
REDUCTION OF INTRACRANIAL PRESSURE 

WITH HYPERTONIC UREA 


Si1r,—Intravenous urea is often given to patients under- 
going craniotomy when the intracranial pressure is raised, 
and when it is desirable to achieve access more easily by 
shrinking a normal brain. Pulsation often appears, or 
increases in extent when the brain is “ tight ”, after only a 
few ml. of urea have been given. Respiration is spon- 
taneously maintained at a normal rate while the change 
occurs. 

Because of this fact no more than 20 g. of urea were given 
in three cases recently operated on. In two, satisfactory 
reduction of raised tension was sustained, and in the third, 
when the anterior cerebral artery was to be clipped, the brain 
receded 2 cm. from the inner table with a dose of 16 g. of urea— 
a ventricular tap having first proved ineffective in lessening 
tension. 

I suggest that in some instances the recommended dose of 
urea (1-1-5 g. per kg.) is excessive. Would it not be worth 
injecting the drug after the bone flap is reflected, to ensure 
that the optimum dose is given, and eliminate the troublesome 





oozing which occurs if the urea is given at the start of the 
operation? In view of the irritant effect on veins, a smaller 
dose would, a priori, lessen the risk of thrombosis also.? 

These patients were operated on under the supervision of Mr. G, L, 
Alexander, Mr. D. G. Phillips, and Mr. A. Hulme. 


Department of Neurological Surgery, 
Frenchay Hospital, 
Bristol. 


D. O. Hancock. 
LOWERING THE INCIDENCE OF HEPATITIS 
AFTER BLOOD-TRANSFUSIONS 

Sir,—There is some disagreement regarding the value 
of liver-function tests in eliminating the transmission of 
hepatitis by donors. 

We began using the transaminase (SGO-T) determination 
in borderline cases in January, 1957, and we do not use 
blood that has a reading above 45 units. We have found 
this procedure very helpful. It is known that the trans- 
aminase test may be positive for 21 days * up to 65 days * 
before other evidence of liver disease is present; and a 
transaminase level of 100 units or below may be associated 
with a negative thymol turbidity test in individuals 
exposed to hepatitis. 

Our present policy of screening donors is as follows: 

(1) Microhematocrit is performed routinely to rule out lactescent 
and icteric serums as well as anemia. 

(2) Transaminase is estimated routinely to rule out any form of 
liver disease. 

(3) The blood is discarded if the icterus index is above 6:0; or if 
the transaminase is 50 or more units. A repeat transaminase should 
be done if there is a question of alcoholism. It will return to normal 
in 15 days in uncomplicated cases. We have noted that the transami- 
nase level may be elevated if a patient has been to a “ social party” 
and has had a few highballs. We have followed some of these cases, 
The transaminase will revert to normal in 10 to 15 days. However, 
if there is liver damage, the transaminase will remain elevated. We 
have had instances in which it would remain around 100 for the 
period that they were under our observation. These tests are referred 
to the patient’s physician for further follow-up. We believe these 
patients are destined to cirrhosis unless their habits are altered. 

The results of our liver-function tests on donors are as 
follows: 

9615 units of blood were taken from the beginning of 1954 
to 1957, and we discarded 151 units (1:57%). We took 2556 
donors since we began using the microhematocrit procedure 
to eliminate lactescent and icteric serums in screening our 
donors in January, 1957. 19 (0:75%) were discarded. This 
means that our discard percentage was reduced by half by 
this procedure. 





We performed the transaminase test on 500 consecutive 


donors. In 10 instances the transaminase level was 50 or 
above. All of these donors were well as far as could be 
determined. They were grouped as follows: 
SGO-T 
(20-45) 50 55 60 65 90 240 
units 
No. of donors 4 1 1 2 1 1 


All but 3 were called back, and the findings were similar. 
All but 1 had a normal thymol turbidity test. 25 donors had 
elevated thymols, but the transaminase was normal. Many of 
these abnormal thymols would be normal on repeat examination 
according to our past experience. ; 

This means that 2:2% of the donors could not be used. It 
may be that donors with 50 units of transaminase are safe, but 
this will require further consideration. ; 

The number of our transfusions is not great compared with 
larger medical centres, but we believe our cases are quite well 
controlled. We see many of our attending physicians almost 
daily, and we are sure they would tell us if they had a patient 
who had jaundice after a transfusion. We have also surveyed 
our physicians regarding this subject by mail for completeness. 


1. Stubbs, J , Pennybacker, J. Lancet, 1960, i, 1094. 
2. Conrad, R. G. New Engl. ¥. Med. 1957, 265, 603. 





p. 505. | 


3. Bockus, H. Hepatitis Frontiers (International Symposium); { 
Boston and Toronto, 1956. 
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Three cases were reported as a result of our survey. These 
occurred before we used the transaminase routinely. 


The first case was in 1951 in another hospital that we serve. This 
was an obstetric case and was consistent with homologous serum 
jaundice. Unfortunately, the hospital that received this blood had 
no record of the donor so the case could not be followed further. 
We do not know if we processed this blood or if it was sent in from 
another blood centre. This was the year we started our liver-function 
tests and this blood may have been processed before we began this 
routine. 

The second case also occurred in another hospital. Jaundice 
developed some months after a transfusion. The liver tests were 
normal in the donor. The patient who received this blood had a 
peptic ulcer. This could be a factor in the abnormal liver tests.4 ‘The 
same donor gave a second unit of blood that was transfused to a 
patient who died a few weeks after the transfusion. ‘There was no 
hepatitis present, but the full incubation period had not elapsed. 

Athird case occurred in our hospital. ‘The liver tests were normal. 
This is the only case that has occurred in our hospital in nine years. 


Therefore, we have had 3 probable cases of homologous 
serum jaundice in 12,055 transfusions—0:016%. With our 
improved techniques we may be able to lower this figure. 

We believe that the incidence of infectious hepatitis 
and homologous serum jaundice can be lowered by taking 


| a detailed history and performing liver-function tests. 


These include the microhematocrit which will give an 
accurate blood-count and rule out lactescent and jaundiced 
serum. The thymol turbidity test is valuable, but is not 
as sensitive or as specific as the transaminase (SGO-T) 
determination which, we believe, is the most valuable 
procedure we have to demonstrate early liver. disease. It 
is the most time-consuming, but it will prevent serious 
complications, including some fatalities. 

Our incidence of hepatitis seems to be much lower than 
the usual figures. We have decided that this is, in part, 
due to the fact that up to 75% of our donors are of the 
professional classification. The donors are thoroughly 
screened before they are added to our list. We believe 
that the “‘ one-time donor ”’ and donors taken from the 
general population at random are not nearly as safe as the 
professional donor. We believe professional donors should 
be encouraged in all blood banks. Blood-transfusions 
should be made as safe as possible regardless of the cost— 
the usual policy with other forms of therapy. 

E. S. OLSON 
R. P. JEWELL 
D. ANDERSON 
M. SCHLoss. 


St. Luke’s Memorial Hospital, 
acine, 
Wisconsin. 
CORTICOTROPHIN AND LONG-CONTINUED 
STEROID THERAPY 

Sir. —During the administration of cortisone the 
normal secretion of steroids by the adrenal cortex is sup- 
pressed. The long-continued exhibition of cortisone, or 
one of its analogues, is seldom necessary in general 
Practice. Occasionally, however, some cases of asthma, 
the collagen diseases, and the like derive great benefit from 
continuous maintenance therapy. It has been my habit 
in these cases to give an injection of 40 units of corti- 
cotrophin (A.C.T.H.) at, say, monthly intervals; the 
Tationale, of course, is to stimulate the intact cortex of the 
adrenal gland to produce hydrocortisone and other 
steroids. Unfortunately the availability of corticotrophin 
I$ restricted to hospitals, since preparations of the drug 
have a very variable potency; but I believe that a reason- 
able case could be made out for making it freely available 
In general practice. 

In view of the myriad cortisone analogues “ on offer ” 
from the main drug firms, and the discomfort of an 

4. Maclagan, N. F. ibid. p. 277. 





injection of corticotrophin, I do not think that there 
would be any danger of abuse or over-use. 


Twickenham, 
Middlesex. L. WALKDEN. 


PINK DISEASE AND MERCURY OINTMENT 


S1rR,—Pink disease is now a rare condition in this 
country and isolated cases are now important only in that 
they may indicate to us unsuspected causes of mer- 
curialism in young children. 


An infant first seen at outpatients at the age of 8'/, months 
had a history of sweating and vomiting for the past four weeks. 
His mother also noticed that he was miserable and unable to 
sit erect though formerly he had learned to sit with a straight 
back. For the past two weeks he had been screwing his eyes up 
and clearly did not like bright lights. Although he was cutting 
teeth his mouth was not particularly sore. He had had 
ulcerated buttocks about four months previously, for which 
he had been treated with some ointment from the welfare 
centre. Apart from this he had been a healthy baby, born 
normally at full term. He had gained weight satisfactorily on 
full-cream National Dried Milk and had had cod-liver-oil 
supplements. He had been immunised with triple antigen but 
not vaccinated. 

On that occasion in the clinic he seemed a typical example of 
acrodynia. He was pale and fretful with a moist skin and, 
although he could ,just sit up, he was unstable and had a 
rounded back. The wrists were held in flexion with extended 
fingers though there was no true paralysis. The fingertips were 
pink and a little swollen. He had severe balanitis. The 
pulse-rate was 140 per min. while he was not crying. The 
heart-sounds were normal. The systolic blood-pressure was 
110 mm. Hg as determined by the flushing method. 

On admission he had a temperature of 98°F but over the 
next few days this was seen to be unstable and occasionally 
rose as high as 99-6°F. His pulse-rate was also erratic, varying 
from 88 to 146. His respirations varied between 20 and 25 per 
min. His hemoglobin was 80% and a nasal swab produced a 
culture of a hemophilus sensitive to chloramphenicol, strepto- 
mycin, erythromycin, and tetracycline. Urine was collected for 
assessment of mercury excretion, and the first specimen yielded 
22 ug. per 100 ml. Four days later a further specimen yielded 
8 ug. per 100 ml. An X-ray of the long bones showed no 
evidence of increased density. 

Careful inquiry was made into previous medication. Two 
samples of teething remedies were analysed in the laboratory, 
one containing 30 ug. of mercury per 100 g. jelly and the other, 
a soothing syrup, containing no mercury whatever. The 
quantity of teething jelly in the full tube would have been 
25 g. and would have contained 7:5 ug. of mercury. This tube 
was not fully used and the mother had used no other. Further 
inquiry revealed the fact that dilute ammoniated mercury 
ointment had been supplied by a health visitor for the treat- 
ment of the ulcerated buttocks but that this ointment had been 
diluted with an equal part of ‘ Vaseline’. This dilution would 
reduce the quantity of ammoniated mercury to 1°75%, 
equivalent to 1% of metallic mercury. 

Treatment was started with dimercaprol. After a test dose 
of 10 mg., 15 mg. was given intramuscularly six times on the 
first day, four times on the second day, and three times on the 
third day, followed by a dose twice daily for seven days. A 
specimen of urine taken at that time contained 18 ug. of mercury 
per 100 ml. After the completion of the course of treatment, 
the mercury level in the urine had fallen to 10 ug. per 100 ml. 

Although there was some improvement in photophobia and 
irritability after this treatment, the pulse-rate remained a little 
raised and the urinary mercury remained at 10 wg. per 100 ml. 
A second course of dimercaprol was given 19 days after the 
start of the first course in exactly the same scale of dosage. 
After the course was completed he showed further improve- 
ment, was much more active, and began to gain weight. The 
pulse-rate, however, remained unstable and there was no 
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appreciable reduction in blood-pressure. The urinary mercury 
had fallen to 4 wg. per 100 ml. 

The child has been reviewed in the outpatient department 
since discharge. There is now no sign of pink disease and no 
further evidence of mercury in the urine. 

Recent reports have revealed that mercury may be 
ingested by young children in a variety of circumstances. 
It is well known that mercury may be absorbed through 
the intact skin and readily via ulcerated areas. This report 
is offered because dilute ammoniated mercury oint- 
ment may still be available for use in young children by 
nursery personnel as a safe traditional remedy for sepsis 
or threadworms in spite of informed medical opinion. 
It is clear that further warnings may be necessary. 


~—.” R. I. Mackay. 


HOSPITAL BATHROOMS AND TOILETS 
S1r,—Everything which can contribute towards reliev- 


ing the shortage of nursing staff in hospitals must be given | 


due consideration. The provision of the right “‘ tools ” 
and the correct layout to minimise heavy manual work is 
one way to help. Another important reason for reducing 
heavy manual work is the incidence of accidents, particu- 
larly to the back, when “ manhandling” patients from 
place to place. 

Two of the heaviest jobs which nurses have to under- 
take are lifting patients in and out of bath, and lifting 
wheelchair patients on and off the toilet. These are daily 
necessities for many patients, whether suffering from 
poliomyelitis or other disabilities, and for many old people. 

A new type of trolley and a new bath lift will be avail- 
able in a few months which should go a long way towards 
solving part of these lifting problems. Meanwhile, the 
layout of the bathroom and toilet have to be considered 
more realistically. 

Traditionally these two rooms have been architect-designed 
on considerations which stem from space-saving. This is 
admittedly important, but the provision of correct and adequate 
working space is an overriding factor. 

The bathroom.—If a standard-sized bath is to be used (a 
nominal 5 ft. 6 in. bath) the overall length will be 6 ft. 4 in. 
and the overall width 2 ft. 10 in. Sufficient space should be 
provided on each side of the bath to permit easy entry of the 
usual size of hospital trolley whose overall dimensions are 
6 ft. 6 in. long by 2 ft. 4in. wide. This means that 3 ft. 6 in. 
must be provided between the bath and the wall, or an overall 
bathroom width of 9 ft. 10in. minimum, clear of all pipes, 
radiators, towel rails, or other equipment fixed to either side 
wall. 

The foot of the bath should be 18 in. clear of the end wall to 
provide passage from one side of the bath to the other. Ideally 
the bathroom door should be disposed centrally in the wall at 
the head of the bath not less than 2 ft. 9 in. clear width when 
open, and preferably sliding or folding to avoid waste space 
when open. There should be a minimum of 4 ft. between the 
head of the bath and the wall to provide adequate manceuvring 
space to bring the trolley to either side of the bath without the 
need for reversing or turning. 

This then fixes the minimum bathroom size at 12 ft. 4 in. 
long by 9 ft. 10 in. wide, though, if the general design of the 
building permits, it should be increased. 

This bathroom size will just permit comfortable working if 
the new adjustable-height trolley is used. Therefore, these 
dimensions must be considered as the irreducible minimum 
which should apply only where space is at the utmost premium. 
Where the usual size of hospital trolley is to be used, nothing 
less than 13 ft. by 13 ft. will provide the necessary working 
room for manual lifting of patients in and out of baths from 
trolleys. 

Where reconstruction of an existing building does not permit 





sufficient width for a trolley to enter on either side of the bath, 
3 ft. 6 in. must be provided on one side of the bath and not less 
than 1 ft. 9 in. on the other side for working space. In that 
event, the door can be placed off the centre line and the le 

of the room reduced to 10 ft. 10 in. with a width of 8 ft. 1 in, 

In either case, there is adequate space on either side of the 
door for radiators, towel rails, or the like. 

The toilet.—Again starting from a standard-size pedestal, 
which occupies a space approximately 17 in. wide by 22 in, 
long, working room must be provided to bring a wheelchair to 
either side; and a normal wheelchair will require a width of 
2ft. This fixes the minimum width of the toilet room at 
5 ft. 5in. 

With the toilet it is very important to provide adequate 
working space all round so that the pedestal should not be less 
than 24 in. clear of the rear wall. This is essential because it 
will be very much easier to lift a person from one seat to another 
by lifting him from behind than from in front. Turning and 
manceuvring space naturally must be provided in front of the 
pedestal and this should be at least 4 ft. 

This fixes the minimum dimensions of a toilet at 7 ft. 10 in, 
long and 5 ft. 5in. wide. The door should be of the sliding 
or folding type, preferably folding, giving a clear entry of 
2 ft. 9 in. when open. 

Reasons can always be found for cutting down these 
minimum dimensions. Systems can always be worked out 
on paper whereby different siting of the bath or pedestal 
can be approached in such a way as seems to justify the 
reduction of these dimensions, but in practice any 
reductions will only increase working difficulties and 
defeat the object of easing the nurses’ manual tasks, 


er Daaee. A. D. A. WILLIAMSON-DALRYMPLE 


West Hendon Hospital, 
London, N.W.9. Consultant Engineer to the Centre. 





Obituary 





WILLIAM GORDON LENNOX 
M.D. Harvard 


Dr. Lennox, who was associate professor in neurology 
at Harvard University and chief of the seizure division of 
the Children’s Hospital in Boston, died last month at the 
age of 76. - 

C. W. M. W writes: 


‘“* William Lennox began his medical career as a missionary 
in China. His attention was focused on epilepsy when a close 
friend’s small daughter—she herself later became a physician 
specialising in this field—developed the disease, and he 
returned to Harvard determined to study its cause and cure. 
His 35 years’ work in Boston brought him world renown as an 
expert on epilepsy. But he was something more than that. 
Like Tylor Fox in this country, he had a deep sense of vocation 
to help those suffering from epilepsy. When he began his work 
the subject was shrouded in superstitious dread to the layman. 
He worked ceaselessly for a more sane and helpful attitude, and 


the marked change in public opinion that we see today owes | 


a great deal to his efforts. He early appreciated the potentialities 
of the electroencephalogram for research and clinical manage- 
ment, but he saw the social problems as equally important with 
the clinical and scientific. He was an instigator of the now 
flourishing International League against Epilepsy, and the 
Committee of Public Understanding of Epilepsy in America. 
This all-round approach was built into the training programme 
he devised for physicians working at his centre, and his 
disciples are now spread throughout the United States. The 
last issue of the journal Epilepsia was dedicated to him—@ 
measure of his colleagues’ esteem. Only a few weeks ago his 
large two-volume work on epilepsy was published. Fims 
coronat opus: but he would have regarded this as only the 
outward symbol. The true crown was the affection and 
gratitude of his many patients and their relatives.” 
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Notes and News 





PRESCRIBING COSTS 


A JOINT meeting of representatives of the London Local 
Medical Committee and the London Pharmaceutical Commit- 
tee has prepared a number of recommendations arising out of a 
study of the Hinchliffe report on the cost of prescribing. These 
include: 

Medical schools where only a minority of students participate in 
schemes of secondment to general practitioners should be asked to 
extend existing arrangements, but too much should not be added to 
the final year of the medical student’s curriculum. 

The meeting wished to call attention to the Index of New Products 
published by the Pharmaceutical Press. This is impartial and supple- 
ments are issued regularly. Although the information is of necessity 
incomplete at any one time, the meeting considered that this is the 
best publication available. Many chemists have it. All pharmacists in 
London should have their attention drawn to this Index and be advised 
to obtain it if they do not already doso. ‘‘ We also suggest that general 
practitioners should be informed of its existence and encouraged 
either to purchase it for their own use or to consult with their local 
chemists about it.” 

Official titles should be used on prescriptions in preference to 
proprietary names. Prescribers should endeavour to use such titles 
even when they are longer or less readily memorised than proprietary 
names. The attention of the Ministry of Health should be drawn to 
the difficulty involved in this suggestion because the length of some 
official names is a very great hindrance to the adoption of the practice. 

The Ministry of Health have adopted a suggestion of the Hinchliffe 
Committee that doctors should be asked voluntarily to limit the 
amount of drugs supplied on one prescription to one week’s supply or 
less with exceptions in chronic or particular cases. The meeting 
supported this action. It is helpful for the doctor when prescribing 
to consider how much of any preparation a patient is likely to take. 
The Joint Formulary Committee should be urged to amplify the 
information contained in the alternative edition of the British 
National Formulary about reasonable quantities to be prescribed. 

The pharmaceutical industry should be encouraged to rationalise 
pack sizes, and prescribers to order quantities in accordance with the 
packs available. 

The appropriate medical and pharmaceutical organisations should 
be invited to discuss methods for improving professional collaboration 
between general practitioners and retail pharmacists. 

The present prescription charge is a tax which besides stimulating 
the wrong incentives has proved disappointing financially. The 
Ministry of Health should be informed that these charges are wrong 
and should be abolished at once. 


A HOSPITAL NOVEL 

The Final Diagnosis,! say the publishers, “‘ is the finest novel 
of a hospital... since Not as a Stranger’’; so presumably 
“hospital novel” is a genre to which this story conforms. It 
concerns an American hospital, of middle-sized, voluntary 
type, in Pennsylvania, almost brought to final ruin and shame 
by the inefficiency of its ageing pathologist, though full of 
bustling efficiency in its other departments. There is a hero 
(“chief of surgery”), a subsidiary hero (bright young 
pathologist), at least two heroines, and many minor characters. 
Probably author and publisher know their public, but for a 
medical reader the story is cluttered up with an appalling 
quantity of technical detail. Every last minutia of a necropsy, 
biopsy, amputation of young female thigh, exchange trans- 
fusion (with death of patient), putting the typhoid bacillus 
through its sugars, and many other procedures, is recorded, as 
are the minutiz of sexual excitement. Curiously, the effect is 
one of unreality, though the only gross improbability is the 
threat by the public-health authorities to close the hospital 
kitchens and thus disperse its patients and staff in order to 
limit a typhoid outbreak, so far confined within its walls. 





The annual general meeting of the Royal Medical Benevolent 
Fund will be held on Monday, Sept. 5, at 11, Chandos Street, 
London, W.1, at 5 P.M. 


1. The Final Di i : Mi 
1960. Pp. po roe By ARTHUR HAILEY. London: Michael Joseph. 





University of London 

Dr. George Belyavin, senior lecturer at University College 
Hospital Medical School, has been appointed to the University 
chair of bacteriology at the school. 

Dr. Belyavin qualified from Westminster Medical School in 1943 
and held appointments as junior assistant pathologist and as resident 
assistant pathologist at Westminster Hospital before joining the 
scientific staff of the National Institute of Medical Research. He has 
taken part in studies of the influenza viruses, and, while holding his 
present post at University College, in investigations of thyroid 
antigens. 

Dr. C. D. Calnan, consultant physician at St. John’s Hospital 
for Diseases of the Skin, the Royal Free and Hampstead 
General Hospitals, and physician-in-charge of the department 
of industrial dermatoses at the Institute of Dermatology, has 
been appointed to the university chair of dermatology at the 
institute. 

Dr. Calnan studied medicine at the London Hospital and the 
University of Cambridge, qualifying in 1942. He has held a registrar- 
ship in the dermatological department of The Hospital for Sick 
Children, Great Ormond Street, and a research associateship at the 
Hospital of the University of Pennsylvania, Philadelphia. His pub- 
lished work includes papers on crusted scabies, nickel dermatitis, and 
lymphocytic infiltrations of skin. 

Mr. E, J. Ambrose, senior lecturer at the Institute of Cancer 
Research, Royal Cancer Hospital, has been appointed to the 
readership in physical chemistry at the institute, and Dr. F. A. 
Holton, a member of the scientific staff of the Experimental 
Radiopathology Research Unit of the Medical Research Council 
at Hammersmith Hospital, to the readership in veterinary 
biochemistry at the Royal Veterinary College. 


Dr. Richard Creese, senior lecturer in physiology at London 
Hospital Medical College, has been appointed to the reader- 
ship in physiology at St. Mary’s Hospital Medical School. 

The following degrees have been awarded: 


M.S.—D. E. Sturdy. 
Ph.D. (in the faculty of medicine)—D. H. Bergel, J. W. Thompson. 


Royal College of Physicians of London 


At a comitia of the college on July 28, with Sir Robert Platt, 
the president, in the chair, the Conway Evans prize was 
presented to Prof. R. A. McCance. The Moxon medal has been 
awarded to Prof. John McMichael, the Weber Parkes prize to 
Sir Geoffrey Marshall, the Gilbert Blane medal to Surgeon 
Captain C. P. Collins, and the Murchison scholarship to 
Dr. Neil McIntyre. 

The following lecturers were appointed: 

Sir Arthur Thomson (Harveian orator), Prof. Sheila Sherlock 
(Bradshaw lecturer), Prof. L. J. Witts (Lumleian), Dr. D. A. Pond 
(Goulstonian), Prof. E. P. Sharpey-Schafer (Oliver Sharpey), Dr. 
J. A. Fraser Roberts (Charles West), Rev. A. Welford (F. E. Williams), 
Dr. J. M. Barnes (Ernestine Henry), all for 1961; Prof. C. H. Stuart- 
Harris (Croonian), Dr. A. H. T. Hobb-Smith (FitzPatrick), Sir 
John Summerson (Lloyd Roberts), Dr. J. W. D. Bull (Watson 
Smith), Dr. W. Fox (Marc Daniels), for 1962. 

The following were elected officers for the coming year: 

Censors: Lord Evans, Kenneth Robson, L. B. Cole, E. F. Scowen. 
Treasurer: R. R. Bomford. Registrar: Sir Harold Boldero. Harveian 
Librarian: Sir Charles Dodds. Assistant Registrar: J. R. Ellis. 
Library Committee: J. L. Livingstone, William Brockbank, Sir John 
Charles, W. R. M. Drew. Finance Committee: E. N. Allott, T. A. 
Kemp, J. W. D. Bull. 

The following were elected examiners for the membership: 

Donald Hunter, Sir Russell Brain, J. Forest Smith, L. J. Witts, J. L. 
Livingstone, E. R. Cullinan, F. R. Ferguson, A. M. Cooke, E. R. 
Boland, T. C. Hunt, H. K. Goadby, J. C. Hawksley, F. P. Lee Lander, 
W. D. W. Brooks, S. J. Hartfall, J. R. H. Towers, J. G. Scadding, 
M. L. Rosenheim, Horace Joules, Arthur Willcox, F. Avery Jones, 
Alan Kekwick, Una C. Ledingham, M. A. Hunter, W. N. Mann, 
J. F. Stokes, William Phillips, Sir John Richardson, F. D. Hart, 
W. M. Arnott. 

The following, having satisfied the censors’ board, were 
admitted to the membership: 


M. E. Abrams, M.B. Birm., D. W. Barkham, M.B. Cantab., Anthony 
Bowyer, B.M. Oxon., John Brothwood, M.B. Cantab., P. H. M. Carson, 
B.M. Oxon., Ben oy M.B. Lond., M. S. Everest, M.B. Lond., M. E. 
Fearnley, M.B. Leeds, Isabella C. Ferguson, M.B. Glasg., J. S. Fleming, 
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M.B. Edin., Trevor Gebbie, M.B. N.Z., B. Gibberd, M.B. Cantab., 
Debabrata Gooptu, M.B. Calcutta, David amiton, M.B. Cantab., A. M. 
Harris, M.B. Lond., J. G. J. Howell, M.B. Lond., J. L. James, M.B. Bristol, 
R. W. Johnston, M. B. Sydney, R . Knight, M.B. Lond., N. A. Lewis, 
M.B. Bombay, R. A. Miller, M.B. Lond., Patricia E. Mortimer, M.B. Lond., 
D. P. Mullan, m.B. Cantab., D. D. Munro, M.B. Lond., H. R. Overy, B.M. 
Oxon., Molly Painter, B.M. Oxon., D. J. Parry, M.B. Lond., M. A. Partridge, 
D.M. Oxon, B. M. ows M.B. Lond., M. J. Purves, MD. Cantab., A. J 
-— M.B. Glasg., F. Scott, M.B. Edin., D. E. Sharland, M.B. Lond., 

F. H. N. Be od M.B. ‘Cape Town, J. S. Stewart, M.B. Lond., R. D. H 
Stewart, M.B. N.Z., Ro: cf Summerly, M.B. Birm., G. S. Thompson, M.B. 
Cantab., A. S. Truswell, M.D. Cape Town, J. R. B. Turner, M.B. Leeds, 
P. A. Watt, MB. Cantab. 


Licences to practise were conferred on the following 125 
candidates who had passed the final examination of the Con- 


joint Board: 

R. T. J. Allen, H. B. Asafu-Adjaye, Susan M. Atherton, Helen S. Atkin, A 
H. Atkinson, B. L. Baker, D. B. Berzon, Sonia G. Bolton, David Booth, Frank 
Bostock, K. J. Boutell, Elaine K. Broom, I. N. Chima, K. F. Chittenden, K. 
G. A. Clark, R. J. Cockerill, S. F. Cole, M. J. Comyns, Dorothy K. Cory, 
Jennifer Craig, Patricia H. Curry, Margaret Davidson, Gillian M; Davies, 

. Davis, J. M. Dinham, Tanjore Ponnurangam Diwakar, P. G. J. Dob- 
son, John Edmonds-Seal, Efiong Bassey Ekong, C. B. Everett, A. D. Fair- 
clough, J. A. H. Finbow, R. A. ee J. V. Fowles, A. J. Franklin, 
Sebastian Freudenberg, Jill Fyfield, J. Galton, Gillian A. Garnett, 
Penelope A. Gething, heila M. Girvan, L: J. Goldfine, hala A: Griffiths, 
i: Grogono, N. J. Gross, I. W. F. Hanham, N. F. Harley, P. W. R. Harris, 

. P. Harvey, Michael Hedden, I. D. Heywood, Hilmi Khairi Hijazi, 
DLA: Hollis, E. R. Howard, David Hughes, Janet E. Hughes, M. S. Hughes, 
A. oy yf Pamela J. Hunter, G. D. Ingram, A. C. M. Inwald, Margaret 
. Jones, P. A. Jones, Pamela M. Jones, P. J. Keating, Inayat Hasan Khan, 
“H. Kiff, Asif Hassan Ismail Lalljee, D. I. F. Lawson, D. A. Lee. H. A. Lee, 
E. McMahon, Sirinatha Kumaradasa Madanayake, C. N. Mallinson, 
Bridgett A. Mason, T. C. Mayer, R. J. Mecoy, J. D. Mercer, Janis Laimonis 
Mikitis, C. A. L. Moon, D. L. Morgan, Alice M. Myers, H. G. Naylor, 
P. J. F. Nicholson-Lailey, S. U. Okoli, D. O. Olurin, Ann Parker, Rosemary 
C. Parrington, Jennifer P. Peebles, Heather Pell, M. C. O. Phillips, Karen 
E. Poole, P. H. W. Rayner, J. K. Rees, J. H. K. Reeves, A. G. Reid, W. o 
Riding, Anne P. Roberts, S. O. B. Roberts, I. F. G. Robinson, M. T. 
Scott-. :- Thomas Sherwood, David Shlosberg, G. D. Silva, C. J. Small- 
wood, M. B. Sneary, M. E Snell, T. C. B. Stamp, Veronica Stamp, 
G. M. a, D. J. Stern, D. R. Sutherland, D. J. M. Taylor, G. W. 
Thomas, P. J. Tovey, Wendell Tsao, Margaret R. A. Utidjian, Jack Wahba, 
K. A. Walker, Barbara Walsh, Diana Wardle, W. F. Wessels, C. N. Williams, 
H. L. Williams, Douglas Worgan, T. G. Zutshi. 


Diplomas were conferred jointly with the Royal College of 


Surgeons of England on the following: 

D.A.—Abul Khayer Muhammed Afsaruzzaman, N. A. Algar, Antoni 
Zbigniew Andrzejowski, G. P. Anthony, W. L. M. Baird, Mary K. Bayne, 
Margaret J. A. Blackwood, Mary-Ann M. Bolt, A. G. Brown, nt ce Brown, 
P. R. Brown, Margaret P. Bruce, D. J. Burgess, J. F. Cam, D. I. Campbell, 
L. E. S. Carrie, J. - Casey, Pradit Chareonthaitawee, Rashmi S. Clerk, 
995° C. Coakley, Anne M. Dixon, Noormohmed ae Ahmed Doctor, 

oe Donegan, A. J. Dutton, John Edmonds-Seal, D. B. Ellis, H. R. Esser, 

C. Evans, Malcolm Evans, Caryl D. G. Evans- + haven D. R. Farmer, 
Derek Faulkner, D. C. Fitzpatrick, C. J. McK. Flower, John Forbes, C. J. 
Friendship, Hilary J. Graver, Margaret A. Griffiths, V. J. Hartfield, Helen M. 
Hederman, John Hedley-Whyte, John Hellewell, Hilda . Hunting, Xs, 1, 
es Keykhosrow Jamshidi, Gillian A. Jefferies, P. G. McE. Jones, 

Mary L. Kille, Diana R. Knight, G. B. Langan, W. H. Lawrance, J. 
Lethem, I. J. MacBean, Jean McCracken, John McD. McCulloch, Janie M. 
McIntyre, Cathryn A. McIver, Rosemary J. McMahon, Jammada Muddappa 
Mandappa, L. V. H. Martin, Ma Saw Hlaing, K. L. M. Mills, Rajni Misra, 
Nand Kishore Modi, P. M. Morris, Maeve Mullen, Barbara Myles, Jayaram 
Navaneetham, D. A. Nightingale, Wuroola Gbolabo Ogunyemi, R. S. Peill, 
Sannapareddi Bharathi Reddy, June M. Roberts, R. B. Roberts, D. s. 
Robertson, Fabio Rugani, Catherine A. Ryan, J. J. T. Ryan, Isaac Segal, 
F. C. Shelley, D. H. J. Shine, Moosa Abdur Rahman Siddiqui, Catherine M. 
Simpson, Pratap Singh, Uvadi ee Oy Asha Tandon, R. S. Thom- 
son, Jean-Margaret H. Turner, Jean E. Vallis, R. N. Weir, J. C. L. Williams, 
bie sx Man Long Wong, M. J. Wright, Jan Zohouri. 

D.I.H.—E. P. 2 A. B. Crawford, Mahmoud Mohamed EI-Attal, 
R. V. Havard, H. S. Jorgensen, Arthur Manoharan, C. G. White, June P. 


Wilson. 

D.L.O.—Yog Raj Arora, P. J. Booth, Kai Kai Chau, Bhasker Vithal 
Deshmukh, Akram Ahmad EI-Ali, D. S. Freestone, Abhayakumar Gulab- 
chand Gandhi, H. B. Holden, J. T. Keohane, Chatterjee Madhoo, 
Govind Shankar Manudhane, J. L. Marais, Abirlal Mukherjee, Satya Priya 
Nandi, Jagjivanbhai Girdharbhai Patel, L. J. Phillips, Muhammed Hassan 
Saffouri, Edgar Saldanha, Jawaharlal Tribhovandas Shah, A. T. Stewart, 
2. Stewart, Afzal Syed, Yousifali Abdul Rasul Thawerani, K. E. Thomas, 
Barbara E. Wood. 

D. Path. ‘eaeaeeed Ghose, P. F. A. Milner, G. B. Skinner, A. J. Smith, 


J.M phy 9 

D.P. Riis Ambrose, A. I. Armstrong, Brojendra Kumar 
Bandyopadhyay, - A. Barker, R. L. Bird, R. E. Brandon, Diana R. E. 
Bridgford, D. V. L. Coakley, D. G. Cooper, D. F. Craggs, Jack Crause, 
A. H. Crisp, Andrew Crowcroft, E. E. Cureton, Barbara U. Cwynar, 
G. H. Daw, P. D. Elder, Charles Entwistle, P. T. P. Fahy, A. C. Fairburn, 
D> DB Fowler, Joyce R. Garratt, H. R. George, Yolande I. M. Glaser, 
J. G. Haikal, C. M. Harrold, T. V. A. Harry, R. S. Hemmings, L. C. Hoff, 
W. E. Howieson, Elizabeth L. Jamieson, F. A. Jenner, C. G. Judge, 
Eileen P. Kane, Peter Kellett, N. I. Lavin, A. T. Lloyd, G. A. Low-Beer, 
J. A. Lyons, Fhiona M. A..McDougall, Freda E. McQueen, J. P. Mellon, 
May Monro, Franz-Stephan Morgenstern, T. L. Morris, Nina C. Morton- 
Gore, D. J. Muller, Alistair Munro, S. M. Nugent, Thomas Osborn, 
George Ou Ta-Wei, David Parkin, Anand Pundlik Patkar, B. S. Phillips, 
Partha Rao, R. A. W. Ratcliff, P. W. Richmond, Joan M. Ridley, H. P. 
Robb, T. W. Rogers, I. R. Sherret, W. W. Sinclair, Sheila R. Tangye, 
Alison M. er J. R. Theobalds, D. G. Thomas, Tomas Gajitos Virey, 
B. K. Wharton, . A. Wilson, Maung Ne Win, Pauline I. M. Winn, 
Sheila L. Wright. 

.P.H.—P. A. Bartlett, N. P. Bhandari, eee J. Cash, Sein M. Chit, 
Jean M. Davies, Lla Pe, Albert Kushlick, J. W. Markham, Erda _- Moffit, 
P. O. Oliver, M. P. O. Otolorin, P. J. Reynold: s, J. F. Rowland, Ihsan Shakir, 
— Summers, Sione Tapa, V. A. Wills, A. P. Wingate, 

T.M. & H.—Ghulam Naseeruddin Ahmed, Sarfaraz Ahmed, Khwaja 
PP Mahmood Ansari, C. K. Davies. 


a me 


Royal College of Surgeons of England 


At a meeting of the council on July 28 with Sir Arthur 
Porritt, the president, in the chair, Prof. A. K. Basu (Calcutta), 
Mr. C. J. B. Murray and Mr. A. H. Hunt were admitted, Mr, 
N. R. Barrett and Mr. W. M. Capper re-elected, and Mr. C. A, 
Keogh elected to the court of examiners. 

Dr. R. Bryce-Smith (Oxford) was admitted to the board of 
examiners for the fellowship on the Faculty of Anesthetists, 

Diplomas and licences to practise were conferred jointly 
with the Royal College. of Physicians on those named above, 


Royal College of Physicians of Edinburgh 

At a meeting of the college on July 26, with Dr. A. Rae 
Gilchrist, the president, in the chair, J. H. Lechler was elected 
to the fellowship and the following to the membership: 


Samuel Lazarus, William Walker, D. H. Blake, Stanislaw Zbigniew 
Kalinowski, Arumugam Sittampalam, Sushil Krishna Mitra, A. T, T, 
Forrester, Damodar Misra, V. J. Marmion, J. L. Wilkins, Ajita Chakraborty, 
A. R. Foster, Mohammed Ashfaq Alam Khan, J. W. Whitelaw, Isahak 
Mohammed, Muhammad Shuaib p ee Natesa Sarada Devi, ho 
Prasad Singh, O.-D. Portsmouth, Dinanath Chakrabartty, I. M. All: 

Elton Goldblatt, Syed Anwarul Hafiz, Mohinder Paul Anand, Moh 
Shareef, H. B. Hilton, W. D. Boyd, Edna M. Irwin, J. S. Milledge, M, 
Thinmekpen Ogbeide, Mushtaque Mumtazali Palejwala, F. Tan Bock Yam, 
Mailoo Visuvaratnam, Agnes M. Maclean, Saroj Kumari, J. D. Mitchell, 
Ashit Kumar Chatterjee, Kamta Prasad Sinha, J. D. W. Fisher, Hanmant 
Vidyadhar Sardesai, a Kare, B. F. Clarke, gee ig Dennehy, 
Narayan Chandra Saha, F. McGuinness, F. cGurk, Vithalbhai 
Ranchhodbhai Patel, Soli TF. Sorabjee Mody, B. M. Rifkind. 


Royal Society of Medicine 

The following awards have been made by the council: 

Hughlings Jackson lecturer and medallist (1961), Sir Russell 
Brain; Sherrington lecturer and medallist (1962), Prof. D. E. Denny- 
Brown; Blair Bell medallist (1960), Prof. F. J. Browne; Nichols 
fellowship (1960-61), Dr. Fred Benjamin (Cape Town); William 
Gibson research scholarship for medical women (1960-62), Dr. 
Jean Ginsburg. 


W.H.O. and the Congo 

By July 26 the World Health Organisation had sent to the 
Congo 24 people from their headquarters and regional offices 
to help in the organisation of emergency health services. Dr. 
P. M. Kaul, an assistant director-general, left Geneva on 
July 21 to appraise the situation and to advise the director- 
general on any further steps which W.H.O. can take to help. 
Dr. James McKenzie-Pollock will be in charge of the W.H.O. 
office in Leopoldville. Dr. Athamas Bellerive (formerly director- 
general of health in Haiti) has been named chief adviser to the 
Congo’s Minister of Health. 


Pathology and Treatment of Sexual Deviation 

The Portman Clinic will hold a conference on this subject on 
Oct. 11 and 12, at 1, Wimpole Street, London, W.1. Further 
particulars may be had from Dr. Istnond Rosen, at the clinic, 
8, Bourdon Street, London, W.1. 





Fellowships of the Royal Society of Health have been conferred 
on Dr. D. K. MacTaggart and Dr. C. E. D. Taylor. 





Appointments 





Binns, T. P., M.R.C.S., D.P.H.: M.O.H., Eston, and assistant M.O., North 
Riding of Yorkshire. 

Core, I. J., M.R.C.S.: assistant M.O.H., Blackpool. 

ROACH, GILLIAN P., M.B. Manc., D.C. aL: assistant M.O.H., Blackpool. 


East Anglian Regional Hospital Board: 


AMBROSE, ANNE, M.B. Lond., D.P.M.: senior registrar in mental deficiency 
and child psychiatry, Little Plumstead Hospital group and 
psychiatry service. 

De Souza, L. J., M.B., B.SC. Bombay, F.R.C.S.E.: surgical registrar, 
Memorial Hospital, Peterborough. : 4 

Guatak, S. S., M.B. Calcutta, D.c.H.: medical registrar, West Norfolk an 
King’s Lynn General Hospital, King’s Lynn. , . 

LuckHoo, M. S., M.B. Aberd.: medical registrar, North Cambridgeshire 
and Clarkson Hospitals, Wisbech. 

*Panpey, M. R., M.B. Calcutta, M.R.C.P.E., D.T.M. & H.: medical registrat, 
Newmarket General Hospital. 4 

VasstLiou, G. A., M.B. Athens: registrar in ophthalmology, Ipswich an 
East Suffolk Hospital, Ipswich. 

WATSON-FarRAR, JOHN, M.B. Cantab., F.R.C.S.: 
pedic surgery, United Norwich Hospitals. E 

Westpury, D. G. A., M.B. Lond., D.P.M.: senior registrar in psychiatry; 
Hellesdon Hospital, Norwich, 

* Amended notice. 


senior registrar in ortho- 
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